CIVIL 
ENGINEERING 








1852 
CENTEANIAL ot EivuINEERING 
1952 


RESEARCH 


FIFTIETH ANNIVERSARY OF THE U.S. BUREAU OF RECLAMATION 


CANALS SIPHONS 


, “fi 
YG A ei. ‘Sn ose ntite by 


Kenneth Markwell 


RECLALMED LAND 
—- 














( 
ORE DOCK 


GREAT LAKES 
STEEL 
CORPORATION 


ZUG ISLAND 
MICHIGAN 





an ) 24 
=t iededdebed, A Wy 


— 


> ee 
ee 2 
‘ a os 
J, ° oh - 






FIFTY Raym 0 nl ( CONTRACTS 
" GREAT LAKES STEEL CORPORATION 


DIVISION OF NATIONAL STEEL CORPORATION 
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The construction of the Ore Dock was the 50th contract between 
Great Lakes Steel Corporation and Raymond Concrete Pile Company. 
The work involved the placing of approximately 36,000 cu. yds. 
of concrete on 7100 long pipe step-taper piles. 
WE ARE EXTREMELY PROUD OF THIS RECORD OF SERVICE 
TO THE GREAT LAKES STEEL CORPORATION 


SCOPE OF RAYMOND’S ACTIVITIES AMER! 


Soil investigations, pile and caisson 


BRANCH OFFICES in the 


rincipal « fies of the 
ee ee TENNESSEE 


United States and Central foundations, underpinning, harbor 


and South America. and river improvements and the lining 
of steel and concrete pipelines by 


the Centriline process. 
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BIG NEW BUILDINGS IN PITTSBURGH’S GATEWAY CENTER 


Built stronger...to last longer 


WITH AMERICAN WELDED WIRE FABRIC 


One of the most dramatic develop- 
b ments in city planning is the new 
Gateway Center in Pittsburgh’s Golden 
Triangle. In these fine, modern build- 
ings, acres and acres of short span 
concrete floors are reinforced with 
U‘S‘S American Welded Wire Fabric, 
for greater strength and longer life and 
with the use of less steel. 


Important too, not as much steel was 
needed because of the use of American 
Welded Wire Fabric. Other types of 
reinforcing material require up to 28% 
more steel area for the same amount of 
strength. And don’t forget the savings 
in labor — because American Welded 
Wire Fabric is prefabricated and can 
be placed continuously over the sup- 
porting beams (See A.C.I. Building 
Code, Sec. 505 |G] ), it takes less hands 
—and less time to place, and there is 
less material to transport and unload 
at the job. 

Wherever you find modern concrete 
construction you will find American 
Welded Wire Fabric. It is the world’s 
most widely used concrete reinforce- 
ment. 

Write to our nearest sales office today 
for complete information on specific 
designs and standard styles and sizes 
of American Welded Wire Fabric which 
are available from conveniently located 
jobbers’ and dealers’ stocks. American 
Welded Wire Fabric Handbook will be 

sent to you free— 
just write and ask 
for it on your busi- 
ness stationery. Our 
technical staff will 
be glad to supply 
helpful data on 
your special _re- 
quirements for any 
type of concrete 
construction. 
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AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


EVERY TYPE OF REINFORCED CONCRETE CONSTRUCTION NEEDS 


U-S‘S AMERICAN WELDED WIRE FABRIC 


September 23, 1930, 
ed on July 5, 1918 








r 





a 


SS 


att . 
, = aes jn ease 


TO PROTECT SHELLFISH AND BEACHES 


Engineers for 
FAIRFIELD, CONN. 
Choose 


CHICAGO 


AIR-DIFFUSION 


SYSTEM 





Aeration Tanks, Fairfield, Connecticut Sewage Treatment Plant, with Chicago Swing 
Diffusers and Precision Diffuser Tubes. Air is supplied by three Chicago Standard- 
aire Blowers. Two Blowers are direct connected to electric motors and have a ca- 
pacity of 2000 cfm each at 6.5 psi. One Blower is direct connected to a gas en- 
gine and has a capacity of 2100 cfm at 6.5 psi. Design flow of the plant is 4 


M.G.D. Bowe, Albertson & Associates, Engineers. 








The City of Fairfield, Connecticut, is as- 
sured of continuous and economical opera- 
tion of the aeration battery in their new 
Activated Sludge Sewage Treatment Plant. 
Bowe, Albertson & Associates, Engineers. 
specified a Chicago Air Diffusion System 
to provide complete equipment for sewage 
aeration. Everything necessary from air to 
water is specifically designed and _ engi- 
neered as a unit to treat sewage and indus- 
trial wastes. The Chicago Standardaire 
Blower, Swing Diffusers and Precision Dif- 
fuser Tubes provide efficient. quiet, con- 
tinuous operation at low cost. Over 100 


Chicago Air Diffusion Systems have been 





Flush Kleen, Scru-Peller, Plunger 


specified or installed in Sewage Treatment 
Plants. 

Other Chicago Sewage Equipment makes 
possible the most economical and efficient 
operation of the plant. Two Chicago Com- 
minutors cut coarse sewage matter into 
small settleable solids without removal 
from the channel. One 10” and two 8” 
Chicago Vertical Open Shaft Non-Clog 
Pumps handle the raw sewage. Everything 
was done to provide the City of Fairfield 
with a Sewage Treatment Plant that would 
deliver a clear, sparkling effluent. Shell- 
fish beds in Long Island Sound and the 
recreational aspects of the surrounding 


waters will not be contaminated. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
622 DIVERSEY PARKWAY 


A~>- 
Swing Diffusers, Stationary Diffusers, 
Horizontal and Vertical Non-Clogs Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors 


Water Seal Pumping Units, Samplers 


CHICAGO 14, ILLINOIS 
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ask the 
farmer’s 
daughter! 


When it comes to pumping water, 
farmers’ daughters around the 
country could tell us a thing or 
two. To them pumping water means 


a lot of hard work at odd hours. 


We can’t come to the aid of the 
farmer’s daughter but we can, 
through Centrilining, reduce 
pumping costs, increase carrying 
capacity and permanently eliminate 
corrosion and tuberculation from 
all pipelines 16” and larger.* That's 
why forward looking city engineers 
and officials are contacting us 

every day. 


*Pipelines 4° to 14” are cement-lined by 
the Tate Process. 








l 
l 
} 
' A subsidiary of Raymond Concrete Pile Co. 
140 CEDAR STREET, NEW YORK 6, N. Y. 
a Branch Offices in Principal Cities of United States and Latin America 
; ON THE WEST COAST, WRITE PIPE LININGS, INC., P. O. BOX 3428, TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 
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Southern Superintendent Says 


"We load quicker haul faster a 





INTERNATIONAL 
POWER THAT PAYS 





Atlanta airport expansion job is scene of new 
triumph for International power 


When C. A. A. district headquarters decided to 
move to Atlanta, Georgia, the east-west runway 
at nearby Fulton County Airport had to be 
extended to 5,000-foot length. 

One contractor, C. L. Rhodes of Decatur, 
Georgia, is doing the entire job, including cut- 
ting through a 39-foot hill and moving 350,000 
cubic yards of sandy clay. 

Rhodes’ General Superintendent, R. N. Smith, 
tells how the work is going: 

‘‘We load quicker, haul faster and move 
more dirt with our Internationals than 
with any other crawlers. 

‘‘Our operators push ’em to the limit all 
day long to get the job done ahead of sched- 
ule. The tractors get clean filters, fuel and 
Srease, and hard work—more hard work 
than is reasonable—and they take it month 
after month without a let down!’’ 


That’s what International owners everywhere 
are finding out. Find out for yourself. Ask your 
International Industrial Distributor for details. 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 


JOHNNY-ON-THE-SPOT SERVICE. A fast field service team from 
International’s Atlanta distributor rolls up to the job site. Service 
like this from your International distributor is as near as your 
nearest telephone, to cut down downtime and keep your equipment 
rolling! 


HIGH HEAPING FOR HIGH FLYING. Here are three of the five 
International crawlers that are furnishing power to extend 
runways at Fulton County Airport to increase the field’s 


traffic potential. 











Tower of Glass on Park Avenue 
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Cc ner: Lever Brothers Company, New York; 
hitects: Skidmore, as Merrill, New 











ork; General Contr ractor Ge 
ew York Steel Fabricator ond Ben 
| Company, Bethlehem Po. 














This 24-story office building in New 
York City is called Lever House. It is 
owned by Lever Brothers Company, and 
occupies a 200-ft x 200-ft plot, including 
the entire blockfront between East Fifty- 
third and East Fifty-fourth Streets, on 
Park Avenue. 

Lever House strikes a note of fresh- 
ness and originality through its imagina- 
tive use of blue-tinted heat-absorbing 
glass, and the illusion it creates of not 
having a street floor. At the street level 
the structure has an open patio under 
the main portion of the building. The 
slender 53-ft-wide tower helps the illu- 
sion at this point because its base is 
sheathed for one story in plate glass. At 
the center of the block the patio is open 
to the sky, and will eventually contain 
a garden and pool. 

The second floor of this distinctive 
new building covers the entire block, 
around an open court. Its third floor is 
enclosed in glass from floor to ceiling, 
and contains an employees’ cafeteria, 
facing on a terrace. There is also a base- 
ment garage for 55 cars. 

All the tower floors have approxi- 
mately 6000 sq ft of office space, with 
most floors having private offices along 
the south wall. The total floor and roof 
area is 274,000 sq ft. 

Lever House is fully air-conditioned. 
It has fluorescent troffer lighting, acous- 
tical ceilings, cellular steel floors, con- 
tinuous fixed windows, and blue curtain 
wall spandrels of wired glass. 

Fabrication and erection of the 3542- 
ton steel frame for Lever House was 
handled by Bethlehem. 





SPECIAL WIND BRACKETS—The 
tower of Lever House is so nafrow, in 
relation to its height, that unusually 
heavy wind connections are required 
to carry the wind load to the founda- 
tions. As indicated in the accom- 

anying sketch, this is accomplished 
“ means of beam stubs and tees. 











BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethiehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Stee! Export Corporation 


gETHLEHEY 


FABRICATED STEEL CONSTRUCTION Bie 
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“CATERPILLAR” 





The Billion-dollar Giant 


In Aiken and Barnwell Counties, South 
Carolina, a construction job is in prog- 
ress that is not only changing the face 
of the earth but may well change the 
course of history. 

By the fall of this ycar an estimated 
45,000 construction workers will be 
employed on this project—the mighty 
Savannah River Plant being built for 
the U. S. Atomic Energy Commission. 
Its purpose is to produce the fucls re 
quired for both A-bombs and H-bombs 
lhe prime contractor is E.. 1. du Pont de 
Nemours & Co., Inc., and a number 
of the country’s foremost construction 
companies are sub-contractors 

lotal cost of the plant is expected to 
be at least $1,200,000,000. Twenty mil 
lion cubic yards of earth will be moved, 
and 1,250,000 cubic yards of concrete 
will be poured before it is finished. ‘The 
plant area covers 315 square miles of 
sparscly settled land. It will be linked 


i 






4 “Cat” No. 12 Motor Grader, owned by R. B. 
Potashnick, levels grade for a railroad bed in 
the Savannah River project area. 


Before water pipe is laid, a “Caterpillar” Diesel 
Di Tractor with HT4 Traxcavator finishes 


grading the ditch. Owner, U. S. Atomic Energy 
Commission. 
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at Savannah River 


together by 105 miles of modern roads, 
60 miles of railroad grade and 85 miles 
of underground water pipe 


Up-to-date carthmoving methods and 
equipment are making rapid headway on 
this cnormous undertaking. Vor ex- 
ample, one sub-contractor, R. B. Potash 
nick, of Cape Girardeau, Missouri, has 
moved over 800,000 yards of carth in 
less than three months. Accounting 
for a major part of his production arc 
four “Caterpillar” DW21 Tractors with 
No. 21 Scrapers. ‘These fast two-wheel 
500 cubic 
Each unit 


rigs have been averaging 
yards apiece in a 9-hour day 
is push-loaded by a “Caterpillar’’ D8 
I'ractor, and it carrics up to 20 yards of 
pay load over a 2,500-foot haul. 


Potashnick equipment has also com- 
pleted grade for 19 miles of 4-lane high- 
way on the project in less than 90 days. 
Such speed is typical of all construction 
work in the area 


One of R. B. Potashnick’s “Cat DW21 Tractor- 
Scraper units at work on the Savannah River 
Plant project. Push-loaded by a Ds, it can make 
the cycle on a 2,500-foot haul in 24% minutes, 
lugging 20 pay yards. 


CATERPILLAR TRACTOR CO., 





This “Caterpillar” Diesel D8 Tractor, equipped 
with Trackson Pipe Layer, is working on sewer 
construction at the plant project. 


Very few people except those directly 
involved are allowed inside the project 
area. But there is one common facto1 
throughout — the operation 
Wherever people go there are big yellow 
machines at work. “Caterpillar” Diesel 
Tractors, both whecl and_ track-type, 
“Cat” Scrapers and Wagons, Motor 
Graders, Engines and Electric Sets— 
all are contributing their dependable 
production capacity to the biggest and 
perhaps the most important job in the 
history of the world. 


immense 
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If the results of freehand lettering were 


always something to be proud of, there 
would be little or no need of special 
lettering aids. But as draftsmen know, 
freehand lettering is often irregular in 
appearance, and seldom can two men in 
a department letter exactly alike. Even 
as simple a device as a height guide 
helps considerably. Yet it fails in the 
important function of controlling the 
shape and regularity of the letters. 


An obvious way of controlling shape as 
well as size is to use a stencil guide. 
To avoid the broken lines characteristic 
of stencils, guides were first devised 
consisting of cut-out portions of letters 
which could be combined to compose 
complete letters. However, they covered 
the work in progress, obscuring it from 
view, and the appearance of the finished 
lettering still Epented largely on the 
skill of the operator. 


To afford greater control, a stencil guide 
was developed on which all but a few 
letters were complete in outline. Shift- 
ing the guides with a shuttling motion 
permitted the breaks in the lines to be 
filled in. Like all stencils, these too 
covered up the lettering, and they also 
had to be supported slightly above the 
drawing surface so they could be shifted 
without smearing the work. 


ABBOT ieveeeens 
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Instead of stencils, the Leroy Lettering 
Set has templates with grooved charac- 
ters which guide the pen virtually by 
“remote control”. In place of a hand- 
held pen, there is a movable scriber. It 
combines a lettering pen, a pin that fits 
in and follows the grooved characters, 
and a sliding pivot, and it holds them 
in triangular relationship. Because a 
straight groove in the template restricts 
the motion of the pivot, the movement 
of the pen is governed entirely by the 


With the Leroy scriber, the lettering is 
done above the template where it is 
always visible and ol from smearing, 
instead of through a stencil. Each letter, 
numeral or symbol is formed completely 
with unbroken lines, without moving 
the template. Its size and shape are 
entirely controlled by the template 
grooves, so that rapid, uniform letter- 
ing is easy. By a simple adjustment of 
the scriber, either vertical or slant let- 
tering is possible from the same template. 


movement of the tracer pin. 


With a Leroy Lettering Set, you can draw capitals, lower case 
letters and numerals from a single template. You can form perfect 
letters on the first trial, and can develop speed with a few minutes’ 
practice. No guide lines, no “roughing in”, no erasing. You can be 
sure of uniformity throughout the drafting room, in pencil or ink. 

There are LeRoy templates and pens for every size and thickness 
of lettering normally required, as well as templates with engineer- 
ing and scientific symbols and with special alphabets. K&E can 
also produce special templates for phrases, symbols or trade marks 
of your own design. 


Ask your K&E Distributor or Branch to tell you about other 
Leroy features, or write to us for complete booklet on Leroy, 


Kok 
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You will find “Quick Set” the handiest large 
bow combination you've ever used. It has a 
trigger-quick action for coarse settings plus 
micrometer adjustment for precise settings. 
Complete with interchangeable pen and 
pencil inserts for circles up to 12/2" diameter 
in pencil and 12”. diameter in ink. 





Cut down on the clean-up with an ABC* 
Dry Clean Pad. Tiny gum eraser particles 
sift through the mesh of the pad. Sprinkle 
them in a light film over the drawing sur- 
face before starting work and you'll have 
no graphite smears. Use it the same way 
for final clean up. Contains no grit or 


abrasive. *Trade Mark 
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A Moretrench Wellpoint System keeps 31 feet of water 


from causing trouble on this deep excavation for a pla- 


ting pit in Michigan. Material consists of very fine, silty 


sand and hard clay. 


Wellpoints so effectively reduced hydro-static pressure 
that the use of I-beam whalers was sufficient, eliminating 


cross bracing. Another time and money saver. 


Progress on a wet job depends on the pumping system. 
That’s why experienced contractors again and again 


order Moretrench for action — “in the dry”. 
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Mud and Mountains 
are HYSTAWAY’S Dish 


Exclusive HYSTAWAY Design Advantages 
Pay Off for Pipeline Contractors 










No only was mud and rough moun- 
tainous terrain a problem contended with 
on the pipeline job shown, but in some 
instances trench excavation had to be ac- 
complished by positioning the machines at 
right angles to the ditch. (Straddling in 
the conventional manner was not possible 
without shoring up, which is costly and 
time consuming. ) 

The Hystaway is capable of full produc- 
tion digging in this position and it is the 
only excavator-crane designed to swing the 
boom from a point to the rear of the tracks. 

The diagram compares the Hystaway 




















OTHER POWER SHOVELS WVSTAWAY 
The method illustrated be No planking or other 
low is impossible without EPS are aneeee 
supporting the machine with 

planks 


swing design to full revolving machines. 

In addition, because the Hystaway 
mounts on a Caterpillar Track-type Trac- 
tor it combines high production excavator- 
crane work, with full tractor mobility and 
maneuverability. This permits moves to be 
made at tractor speeds, through mud, over 
rocky, mountainous terrain; also makes it 
possible to get into jobs unassisted, work 
in places inaccessible to other excavators. 

The Hystaway can be equipped to op- 
erate as a Backhoe, Shovel, Dragline, 
Clamshell, or Crane. Controls and other 
operating features are similar to standards 
set for half-yard excavators. 

The Hystaway mounts on Caterpillar 
Ds, D7 and D6 tractors. After initial in- 
stallation, mounting can be accomplished 
in approximately 1 hour and demounting 
in 14, hour. Removal of the Hystaway frees al Y = T e W Cc oO M PA N Y 
tractor for normal bulldozing, other jobs. 

See your Caterpillar-Hyster dealer, or 
write for ‘iterature. 
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MORRISON-KNUDSEN COM- 
PANY, INC., CONTRACTORS 
on this 31-mile pipeline, cre 
shown using one of their 10 
Hystaways*. Note that the 
Hystaway is able to dig at 
right angles to the trench. 











*Purchased over a 4-year period. 






2999 N. E. CLACKAMAS STREET. ...PORTLAND 8, OREGON 
1899 NORTH ADAMS STREET......... PEORIA 1, ILLINOIS 
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“Dressing The Diver,” lithographed on stone for 


U.S. Pipe and Foundry Co. by John A. Noble, A.N.A. 


Our FLEXIBLE JOINT PIPE is highly 

regarded by water, gas and sanitation engineers 

for dependable service in submarine lines. For many 
years, it has been used in notable and difficult 


installations throughout the nation. 


U. S. flexible joint pipe in all sizes, and pipe 

30-inch and larger with other types of joints, are made 
by the pit cast process. Our pipe, 2-inch through 
24-inch, is cast centrifugally in metal molds with 
bell-and-spigot, mechanical joint or plain ends. 

All of these types of pipe and joints are widely used 
for water, gas, sewerage and industrial service 


and are readily available to meet your requirements. 


United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. 
Plants and Sales Offices Throughout the U.S. A. 





Fabricator 


July 1952 e CIVIL ENGINEERING CIVIL | 





eS SR 
\ —— 
- 
a ae 
a ane ee = = 




















Bridge over the Mississippi River, Hastings, 
Minnesota, 2600 tons fabricated and erected. 





| 


built by down- to- )-earth methods 
Saves you money, — 

Have you noticed what's different about the 

* erecting technique? Sure you have ... it’s the 

| | speedy water-level method of raising and joining 

e the members, instead of the usual slow inching of 


erecting derricks over newly laid sections at the 
bridge floor level. 


The bridge you see here in the course of con- 
struction is over the mighty Mississippi River at 
Hastings, Minnesota. 


Exclusive construction innovations, with modern 
3 HUGE FABRICATING PLANTS fabricating short cuts which can be carried on 
simultaneously in 3 plants operating as a huge 


OPERATE AS A UNIT manufacturing unit, combine to save you time and 


money. 


@ Clinton Bridge Corporation _Our engineering-estimating department would 
like to quote on your jobs wherever fabricated 
structural steel is specified. Send your plans and 
specifications to us. 











@ Gage Structural Steel Corporation 
@ Midland Structural Steel Corporation 





ALLI WEDD sravcrunat sreel cQMPANIES 


Fabricators and erectors of structurai steel for highway and railroad bridges; Industrial, office, school, and government buildings; Airport structures; Harbor facilities. 
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To a tax-burdened public the statement that cast iron pipe is the “taxpayers’ 
friend” is more than a mere figure of speech. To most waterworks engineers it is a 
cold fact. They know that cast iron pipe in water distribution systems has saved, and 


continues to save, millions of dollars in local taxes 


The useful life of cast iron pipe is known to be 4 to 5 times the average term 
of a water revenue bond issue. More than 35 American cities have cast iron mains 
in service that were installed over 100 years ago. A survey sponsored by three 
waterworks associations shows that 96% of all six-inch and larger cast iron pipe ever 


laid in 25 representative cities, is still in service. 







Fortunately for taxpayers, over 95% of the pipe 
in America’s water distribution systems is 
long-lived cast iron pipe—the taxpayers’ 


friend 


This cast iron water main installed 
in Richmond, Virginia, 120 years 
ago, is still in service. Over 35 other 
cities have century-old cast iron 
mains in service. 





CAST IRON PIPE 
Cmerica's Nal Tox Saver 


© 1952, Cast Iron Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 
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fhe Future 
when You Buy loday 





er © ry ee yo OO 
Wed Worn ~e oat aii eens use LONG-RANGE PLANNING is particularly important in mat- 2 
roe VEDA’ Tevet wn” ters concerning Public Service. It means better-satisfied custom- log 
WA Em Wore Navi P ers, fewer shut-downs for change-overs, increased production for 
Wey PEATE any population growth, and an added protection to profits. 
a * 


And refusal to compromise with quality will assure you of 
long-lived equipment, such as the clipping shows! B 


More than 75 years of pioneering, designing and engineering 
enable us to recommend equipment that will meet any need, 


exactly, whether it is for power plants for industrial concerns, EP’ 
or for public-service companies. And you can buy with con- Gi 
fidence, because all designs are tested in our own Hydraulic hell 
Laboratory, and built in shops that are equipped with the most seagan 
modern machinery known in the manufacture of water power made int 
prs BITUMI 
road-buil 


) §-MORGAN SMITH COMPANY | ©... 
YORK -PENNSYLVANIA-U-S-A- | Bum 
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One of a series proving that 
Bitumuls is Versatile 


- 
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Bitumuls makes shell and coral suitable for 


EPTUNE’S CAST-OFFS—from 

Gulf Coast oyster and clam 
shell to South Pacific coral—are 
made into good paving material with 
BITUMULS® by economy minded 
road-builders. This cellular aggregate 
entraps water which is miscible only 
with aqueous asphaltic emulsions. 

Bitumuls mixes easily with virtu- 
ally every type of shell or coral to give 
proved paving materials for new con- 
struction—highway maintenance— 
surfacing work. 

Bitumuls low-cost cold mix, made 
at stationary plants or on the road, 
can be placed under nearly all traffic 
and climatic conditions. 
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Bitumuls Mixing Grades are ideal for 
mixing with all available aggregates. 
Medium Viscosity grades are favored 
for penetration macadam work. High 
Viscosity Bitumuls is standard for surface 
treatments and seal coats. Both are 
quick-setting grades. Both provide long- 
lasting performance. 
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paving 


Our engineers work out of strategi- 
cally-located plants nation-wide. These 
men are specialists, qualified by train- 
ing and varied experience to consult 
with you, about your paving needs: 
roads, parking areas or airports. 

Bitumuls is always ready for prompt 
delivery to your job site. 


AMERICAN 
Bitwrmwis 2 Asphalt 
COMPANY 


200 BUSH ST. « SAN FRANCISCO 4, CALIFORNIA 


Proivdence 14,R.1. Perth Amboy,N.J. Baltimore 3,Md. Salisbury,N.C. Columbus !5, Ohio 


St. Louis 17, Mo. Mobile, Ala. 


Baton Rouge 2, La. 


Tucson, Ariz. Inglewood, Calif. 


Oakland |, Calif. Portland 7,Ore. Seattle, Wash. Washington 6,D.C. San Juan 23, P.R. 


MANUFACTURERS OF ASPHALT AND ASPHALTIC PRODUCTS 
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AMPLIDYNE CONTROL—first applied to movable bridges by G.E.—permits raising 
and lowering Oakland's new Fruitvale bridge in a shorter time than by any other method. 
Amplidyne control responds instantly, provides faster acceleration and deceleration. 


Smooth, pinpoint control 
speeds bridge operation 


G-E amplidyne-controlled drive prevents skewing, 
seats span faster, protects structure from shocks 


Key to precise control, faster operation, and better equipment 
protection of Oakland’s new Fruitvale Avenue Lift Bridge is its 
General Electric amplidyne-controlled drive system. Working 
closely with Woodruff & Sampson, consulting engineers for the 
Corps of Engineers, Judson Pacific-Murphy Corp., general 
contractors, and Enterprise Electric Works, electrical contrac- 
tors, G.E. has again engineered the versatile amplidyne into an 
outstanding movable-bridge system. 

This is but one example of the help G-E engineers can pro- 
vide your engineers or consultants on installed equipment for 
heavy construction projects. Contact your G-E Apparatus Sales 
Office. General Electric Company, Schenectady 5, N. Y. 664-23 





BRIDGE OPERATION is centered in operator's console. 
Amplidyne’s closer control keeps ends of span aligned 
during operation, “seats” bridge accurately and smoothly. 





REDUCED STRESS ON BRIDGE structure and machinery 
results from torque limiting, inherent in amplidyne control. 
Photo shows part of G-E drive equipment in east tower. 
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WORLD'S FIRST amplidyne-controlled lift bridge— 
pioneered by G.E.——is Stickel Memorial Bridge in New 
Jersey. Consulting engineers were Hardesty & Hanover. 


Engineered Electrical Systems For Heavy Construction 


GENERAL @@ ELECTRIC 
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TEST PUMPING 








But long before the test pumping 
can be made, Layne has had to do a 
lot of planning, plotting and figur- 
ing out of such things as; kind of 
sand screen, size of drive shaft, type 
of bearings, number of pump stages 
and how much horsepower the mo- 
tors should have to produce a prom- 
ised amount of water against a cer- 
tain pressure. 





4 4 4 The outstanding features of Layne 
| constructed wells and pumps are pictured 
| and described in a catalog entitled “Layne 
) Well Water Systems.” A copy will be sent 
) on request. 
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WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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tells an interesting story 


"Test Pumping'—is the trial run, shake-down cruise—or field ma- 
neuver of every well constructed by Layne. It is these tests that 
show what skill and experience have accomplished. 


Once all of the above answers are 
on paper, they must be transmitted 
into an underground construction 
project—a task that requires more 
than ordinary skill and ability. 

But wherever water is needed in 
quantity and at low cost, you may 
be sure that units installed by Layne 
will have unmatched efficiency, op- 
erate with utmost smoothness, be 
ever dependable and capable of last- 
ing many, many years. 

For further information on any 
phase of water development, address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 
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Replace Old Bridges Economically with 


CONCRETE PIPE 


Many old bridges have become hazards because 
they provide inadequate road width or sight dis- 
tance or have insufficient strength for today’s traf- 
fic. These dangerous conditions can be corrected 
easily and economically by replacing the bridges 
with concrete pipe culverts. 


The photos above show four such replacements 
in Hamilton County, Ohio. They are part of a vast 
program to modernize inadequate road drainage 
in the county. Since concrete pipe is easy to install, 


the program requires a minimum expenditure of 
time, manpower, equipment and money. At most 
locations the waterway area is reduced because 
of concrete pipe’s great carrying capacity. 
Concrete pipe culverts have adequate strength 
to resist heavy loads and impacts. They have maxi- 
mum hydraulic capacity. They are moderate in 
first cost, require little or no maintenance and 
have unusual durability. That means they will de- 
liver dependable, Jow-annual-cost service. 


AMERICAN CONCRETE PIPE ASSOCIATION 


228 NORTH LA SALLE STREET, CHICAGO l, 





ILLINOIS 
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 eaeper of whether you use steel or wooden forms for concrete work — you 


can apply Globe Form Grease by spray, brush, or swab. This time-tested 


paste emulsion will reduce peeling and pitting to a minimum when forms are 
removed, and practically eliminate patching 





Due to its special adhering qualities, Globe Form Grease requires only a thin 


coating for utmost effectiveness. In fact, one gallon adequately covers approxi- 
mately 200 square feet! And in addition — Globe Form is stainless, leaves a whiter 
smoother surface, and eliminates the need for painting 


Why not write for full particulars today? Once you use Globe Form Grease 


you'll understand why engineers and contractors hail it as the “wonder grease 
for concrete forms. 
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C The Wonder Grease for Concrete Forms 


OILS and 
GREASES 
for every purpose 
DIESEL 
STEAM 

AUTOMOTIVE 


Write for descriptive 
booklet of all Borne, 
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\) Our Laboratory 


Facilities are 
RYMSER always at your 
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GOVERNOR ALFRED E. SMITH HOUSES 
Section 2— Project No. N. Y. S.-25 


Owner 
NEW YORK CITY HOUSING AUTHORITY 
Architects: EGGERS & HIGGINS 
Structural Engineers 
ELWYN E. SEELYE & COMPANY 
General Contractor 
CAULDWELL-WINGATE COMPANY 
Ready-Mix ‘Incor’ Concrete 
COLONIAL SAND & STONE CO., INC 
all of New York City 


LONE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELD 
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HAPPY yori”? 


Below, air view of downtown Manhattan, Gov. Alfred E. Smith Houses, left foreground. Upper left, Governor Smith's 








AY PERSO ey 


AL SMITH WOULD BE PROUD OF | 
THE GREAT SLUM-CLEARANCE PROJECT 
WHICH FITTINGLY BEARS HIS NAME 


@ East Side, West Side, All Around the Town, the New York 
City Housing Authority is changing the face of Gotham, with 
65,000 well-built, low-rent apartments in 54 projects to date. 
Just completed is Section Two of Governor Alfred E. Smith 
Houses. The Happy Warrior would be specially pleased with 
this redevelopment of 21 acres, in the shadow of Brooklyn 
Bridge, a stone’s throw from his Oliver Street boyhood home. 
As in all New York City Housing Authority projects, this 
one too is built with appearance and comfort uppermost in 
mind, but with an eye always to sound construction economies. 
Case in point is the use of ‘INCOR’ 24-HOUR CEMENT in 
the five 15-to-17-story buildings in Section Two. Switchover 
to ‘Incor’* in October enabled the Contractor to maintain a 
well-planned 36-hour stripping schedule all Fall and Winter, 
saving at least 36 hours on each pour—maximum speed, lowest 
job overhead, minimum cost . . . typical of the performance of 

America’s FIRST high early strength portland cement. 
*Reg. U.S. Pat. Off. 


ee ae 


statue in park which is part of project 





CORPORATION 


Offices: ABILENE, TEX. + ALBANY, N.Y. + BETHLEHEM, PA. + BIRMINGHAM 


BOSTON + CHICAGO + DALLAS + HOUSTON + INDIANAPOLIS 
KANSAS CITY, MO. NEW ORLEANS + NEWYORK + NORFOLK 
PHILADELPHIA + RICHMOND «+ ST.LOUIS * WASHINGTON, D. C. 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 17 MODERN MILLS, 125,600,000 SACKS ANNUAL CAPACITY 
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Modern Storage for Anhydrous Ammonia 


They are 
neered for simplicity and compact- 
Only one set of pipe connec- 
tions and fitting are required for 


The Lion Oil Company has been 
increasing the storage facilities for 
anhydrous ammonia at its petro- 
chemical plant in El Dorado, Arkan- 
sas since the original installation of 
four 5,000-bbl. Hortonspheres in 
1942. Supplementary installations 
consist of two 12,000-bbl. Horton- 
spheres in 1948 and four 12,000-bbl. 
Hortonspheres in 1950. 

Natural gas, air, and water is fed 
into Lion’s petrochemical plant at 
El Dorado to produce huge tonnages 
of nitrogen products. Daily pro- 
duction in the plant is approxi- 
mately 98 tons of anhydrous am- 


CHICAGO 


_— 2167 Healy Bldg. 
Birmingham 1... 1596 N. Fiftieth St. 
Boston 10 .......1009—201 Devonshire St. 
Chicago 4..........2199 McCormick Bldg. 
Cleveland 15.. . .2263 Guildhall Bldg. 


Aclanta 3 


monia, 376 tons of three types of 
nitrogen solutions, 380 tons of 
ammonium nitrate fertilizer, 380 
tons of sulfate of ammonia, 20 tons 
of aqua ammonia and 12 tons of 
sulfuric acid. (Figures shown are 
quantities produced for sale under 
capacity production.) 

When storing anhydrous am- 
monia, pressure obtains the best 
and most economical results. Lion 
Oil Company selected Horton- 
spheres for storage of their anhy- 
drous ammonia because Horton- 
spheres are built to withstand the 
internal pressure that results from 


BRIDGE & IRON 


Detroit 26.. 1541 Lafayette Bldg. 
Havana.... ...402 Abreu Bldg. 
Houston 2... 2128 C & I Life Bldg. 
Los Angeles 17 1556 General Petroleum Bldg. 
New York 6.....3395—165 Broadway Bldg. 


high volatility. engi- 


ness. 


each tank. Industries that are 
cramped for ground area find that 
the space required for installation of 
a Hortonsphere is far less than what 
would be necessary for cylindrical 
tanks of the same total capacity. 


* . * 


The versatile Hortonsphere has many 
uses tn many industries. To obtain 
further information concerning this prod- 
uct write our nearest office for Bulletin F. 
There is no obligation on your part. 


COMPANY 


Philadelphia 3. . 1652—1700 Walnut St. Bldg. 
San Francisco 4........ .1584—200 Bush St. 
1309 Henry Bldg. 
1647 Hunt Bldg. 


Tulsa 3 . 
1156 Cafritz Bldg. 


Washington 6, D.C..... 


Plant in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Miia-january, 1952, marked not 
) only the opening of the Denver- 
RODERICK L. DOWNING, M. ASCE Boulder Turnpike but also the cul- 
mination of 25 years of effort to 
secure a direct highway between 
Boulder and Denver. (See map, Fig. 
1.) This route was first used by the 
University of Colorado, Boulder, Colo. writer to demonstrate to undergradu- 

ate students in highway engineering 

the principles of highway benefits. 


Professor of Civil Engineering, 
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Federal Bivd 








Several “firsts” in field of toll roads are 
among gdvantages of new route from Boulder 
o Degyer. Fer example, it provides highest 
knowh -pesgenidge,saying jn distance—about 
24 percenit—over old route. Of its tolal lendth 
of 26 miles, 1%G-is 4611 road. As part of longet 


east-west-route through Denver and Bouldef, 9" 


it would involve énly one crogsing of Conti- 
nental Divide as against two on existing route. 


in its field. So far as can be ascer- 
tained, Boulder is the only city in 
the United States of its size (25,000) 
that is not located on a primary 
federal-aid highway. No other toll 
road in the United States aproaches 
the percentage saving in distance of 
this one—S miles saved in the former 
travel distance of 34 miles, making 
the present route 26 miles long, of 
which 17.3 miles constitutes the toll 


(Vol. p. 461) 25 


Denver-Boulder Turnpike . . . 


road proper. The old road between 
Denver and Boulder carried more 
traffic than any other road of similar 
length in the State of Colorado. 
Another unique feature of the turn- 
pike is that only one toll collection 
station is required for its entire 
length. 

It appears fairly certain that the 
isolation of Boulder from the primary 
road system of the state will be 
corrected in the not-too-distant 
future. As a part of a longer east- 
west route, the turnpike will connect 
Denver (and Boulder) with Colorado's 
largest city in the western part of 
the state, Grand Junction, with no 
saving in distance but with less than 
25 miles of snow in winter compared 
to more than 80 miles on the present 
route. Also, the new route will 
involve only one crossing of the Con- 
tinental Divide compared to two 
crossings on the present route. 


State Highway Department Lacks Funds 


A preliminary sketch map of the 
Denver-Boulder Turnpike, together 
with an economic comparison of 
costs versus benefits, was presented to 
State Highway Engineer, C. D. Vail, 
by the writer in June 1935. At that 
time the project was quickly elimi- 
nated from further consideration on 
the ground that no money for such a 
project was available—this in spite 
of the fact that the estimated dis- 
tance savings to traffic, then 1,600 
vehicles per day, were sufficient to 
repay principal and interest on the 
estimated construction cost in a 
period of 5'6 years. Subsequent 
attempts to bring the project to the 
attention of the State Highway 
Department for inclusion in its budget 
were usually countered with the 
statement that “If the project is as 
advantageous as you claim, why 
don't you organize a company to 
build it and operate it by collecting 
tolls?” 

In 1937, 1938, and 1939 location 
surveys were run between Boulder 
and Broomfield by students under the 
direction of the writer, as class prob- 
lems in curves and earthwork. In 
1940, the estimated costs of a direct 
state highway between Denver and 
Boulder were carefully worked out by 
the writer and compared with the 
estimated benefits to traffic (‘‘High- 
way Economics,”’ 14th Annual High- 
way Engineering Conference, Univer- 
sity of Colorado). Many talks were 
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made before service clubs and other 
public gatherings to point out the 
merits of a direct highway. Local 
papers reporting on these discussions 
spread the information. The Cham- 
ber of Commerce of Boulder, through 
its highway committee; began to 
actively support the direct highway. 
The President of the University of 
Colorado, together with prominent 
alumni of the institution in Denver, 
began to work for its construction by 
the State Highway Department. 

At a meeting in the Denver Athletic 
Club on June 30, 1946, these groups 
met with the administrative officers 
of the Highway Department and the 
Governor of the State of Colorado. 
After complete discussion, all present 
were in agreement as to the desir- 
ability of the project. The repre- 
sentatives of the State Highway 
Department reviewed highway condi- 
tions throughout the state and pointed 
out some of the more critical needs. 
Since Denver and Boulder were 
connected by a concrete highway, 
they did not believe it advisable to 
use state funds for this construction 
even though the benefits to traffic 
were so obvious and the need was so 
great. Asked when state funds might 
be available, their answer was that 
it would be twelve to fifteen years. 

Governor Ralph Carr then stated 
that, in his opinion, the only alterna- 
tive was to pass enabling toll-road 
legislation so that the project could 
be built as a toll road. Robert L. 
Stearns, President of the University 
of Colorado, pledged all the facilities 
of the university to hasten the proj- 
ect and directed me to survey the 
route if it could be done by students 
from my classes, so that information 
on costs of construction could be 
made available. 


Initial Survey Made by Students 


Accordingly, my class in highway 
engineering, consisting of 22 students, 
made the survey in the summer of 
1946. The class was divided into 
two squads of 11 men each. One 
squad worked on Saturdays and the 
other on Sundays so as not to inter- 
fere with other class work. Four 
weekends were required, or a total 
of eight days, to make the 16-mile 
survey from Boulder to Federal 
Boulevard. The State Highway De- 
partment agreed to construct the 
connecting road from Federal Boule- 


vard to the Valley Highway becaus¢ 
it would also serve all northboun¢ 
traffic on U.S. 87-287 as well ag 
Denver-Boulder traffic. The survey 
notes included alignment, ties t 
land lines, profile, and cross sections 

The original request for a direct 
highway between Denver and Boulder 
was for a two-lane state highway 
with adequate shoulders so that ; 
disabled car could be stopped off oj 
the traveled way. It must also have 
such alignment, both vertical and 
horizontal, as would permit car 
operation at uniform speeds. The 
existing road followed land lines on 
a 66-ft right-of-way. It was sur. 
faced with concrete pavement 6 in 
thick and 18 ft wide and was con 
structed during the period 1923-1928 
Curves were not superelevated and 
radii were very short. Maximum 
speed permitted on Colorado high- 
ways was then 35 miles an hour 
Vertical curves were short and many 
sight distances were less than 200 ft. 

While through traffic between Den- 
ver and Boulder was less than 1,50) 
vehicles a day, some of the worst 
sections of the road were carrying 
3,500 vehicles. Included in this traf. 
fic were many worn-out trucks used 
for hauling coal from the Boulder 
field to Denver. Because of their 
mechanical condition as well as 
overloading, these trucks moved up 
steep grades at speeds as low as two 
to five miles per hour. As _ these 
steep grades occurred where sight 
distances were extremely short, driver 
irritation caused many to take chances 
and accidents were frequent. The 
State Highway Department was in- 
clined to underestimate the serious- 
ness of our highway difficulties, since 
many miles of state highway were 
noteven adequately graded or drained, 
let alone surfaced. 

In January 1948, Howard, Needles, 
Tammen & Bergendoff were engaged 
to make a study of the economic 
feasibility of the project. Their re- 
port, made on April 1, 1949, indicated 
that expected revenues would lack 
some $86,000 per year of meeting 
the annual expense of the project. 
Traffic was estimated on the basis 
of a joint survey by the Highway 
Department, the Boulder Chamber 
of Commerce, and the University 
of Colorado. A sample of the traffic 
was interviewed. Forms furnished 
by the Boulder Daily Camera and 
the Boulder Chamber of Commerce 
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caus Were filled out by students and towns- 
ound People of Boulder to indicate the 
ll gq extent to which they would use the 
irvef 2eW route. The total traffic forecast TABLE |. Contracts Let on Denver-Boulder Turnpike 
s t_ fom these combined methods was = 
jionst duced some 40 percent by the me Cannete ane 
lire, ASINeering firm on the ground that 9-30-50 one wae ateee: yey Boulder- Broomfield 
ilde§’ estimates and samples were probably js curpsaseelenendhas lh al Manse tee: b a ite 
wat much exaggerated. 12-14-50 Grading and minor structures, Broomfield- Denver 
a : J. H. & N. M. Monaghan x a wre 696,014 
fF off Legislation Enacted Tee aoa beer Oo 257,000 
_ The original toll-road legislation en oi te beeen 344,000 
car Presented to the legislature in April siete Stores. Br 

The 1947 was bitterly contested by two ney a 234,000 
sa neighboring communities of Boulder. ia hiitnee ital 

sur he bill introduced in January 1949 Colorado Builders Supply Company 83 ,633 
; ing mmcorporated changes which made it Treated timber piling 

con§ possible for state highway funds to Nebraska Bridge Company . 48 ,000 
Q28 be used up to the limit of 30 et 0 2-1-51 Paving, Western Construction Corporation . 1,987 ,000 
ang Of the annual cost of the project. Di Grem, ation Gaatianties Coeenae . 74,000 
num This bill was passed and signed by Engineering, Howard, Needles, Tammen & Pogues 
igh the Governor on April 16, 1949. plus additional fee for supervision . . . ies 205 ,000 
ourt The legality of the legislation was Right-ol-way 510,000 
anvg Promptly challenged. To settle this —_—_—— 
t. | point as quickly as possible, the State ‘Total 08 .SaS A 
yen.§ Attorney General agreed to accept a 

500) directed verdict from the lower court 

orst? 2 Which the suit was brought. The 

vingg question was then submitted to the 

raf_ State Supreme Court. After lengthy 

ised hearings, the Act was declared con- 

ider§ Stitutional in a decision rendered 

heir April 3, 1950. 

as In May 1950, the firm of Howard, 4 si 

uy Needles, Tammen & Bergendoff was will be built by the State Highway the Broomfield traffic interchange, 
twog directed to locate the project on the Department since it will serve all and at Boulder. The fifteen county 
ese STOund, to determine the location northbound traffic from Denver on or state roads intersected by the 
ght and amounts of right-of-way needed, U.S. 87 as well as turnpike traffic. turnpike are carried either over or 
verg and to prepare specifications and The cost of this connection is esti- under by separation structures. In 
icesg CONStruction drawings. mated to be $430,000. In addition, addition to these structures, the 
lhe Only one bid was received on a traffic interchange structure at Colorado & Southern Railroad is 
in-§ September 29, 1950, the date set for Federal Boulevard, estimated at $260,- crossed by an overhead structure. 
us) Opening bids for the 6.3 million 000, will be constructed with state Twin bridges are required at South 
nee dollars worth of bonds to be issued. highway funds. The terminus of the Boulder Creek, Coal Creek, and Dry 
erg, Lhis was a joint bid of six financial turnpike, as located by the consulting Creek, as well as at several irrigation 
ed| firms at an interest rate only slightly engineers, was moved about two canals. 

below the maximum of 3 percent miles nearer Denver on Federal The turnpike is composed of two 

lest Specified by the legislature. The Boulevard. Thisincreased the length 12-ft lanes in each direction separated 
ved) bid was accepted by the State High- of the turnpike by about 1.3 miles by a depressed 20-ft median strip; 
ae way Advisory Board. The following and shortened the State Highway shoulders 10 ft wide lie outside the 
re} day, bids were opened for grading connection from the Valley Highway travel lanes (Fig. 2). The right-of- 
‘ed and minor structures on the Broom- about the same amount. The con- way varies from a minimum of 200 ft 
ick field-Boulder section of the turnpike. necting road was placed under con- to a maximum of about double that 
ngl Table I lists the dates, purpose, tract in December 1951 and was not amount for deep cuts and high fills. 
ct) Contractor, and amounts of the available for use when the turnpike A complete set of soil samples was 
sis) Various parts of the project. Inaddi- was formally opened to traffic. taken along the project. All soil 
ay, tion, interest during construction - of questionable supporting value was 
. amounts to $330,000 and contingen- Four-Lane Divided Roadway removed before grading and placed 
‘ty cies and miscellaneous, $217,000. The turnpike, 17.3 miles long, is a along the edges of the right-of-way. 
fic) Construction work is still in progress. four-lane, divided freeway with no This material was later used on slopes 
ed The connecting road from the end cross traffic and entrance denied that were to be seeded. (Good base 
ndy Of the turnpike at Federal Boulevard abutting property. Access is only material was found in large quantities 
ef to the Valley Highway, 2.5 miles, possible at Federal Boulevard, at along the first section of the turnpike. 
yc) CIVIL ENGINEERING e July 1952 (Vol. p. 463) 27 
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A minimum of 2 ft of select material One unique feature of the project The depressed median strip will belief hi 
was spread in layers, wetted, and __ is the single toll station located under largely prevent traffic turning from) of traff 
rolled with tamping rollers to prepare the cloverleaf interchange at Broom- one lane to go back on the other lane § The mot 
the base. On this base a l-in. sand field (Fig. 3). Traffic can get on and thus avoid payment of toll. If) operatic 
cushion was placed, and a slab of the project at either end or at this it should develop that traffic tends) that the 
3,500-Ib concrete, 8 in. thick through- interchange. Detector plates placed to behave in this manner, it may be the sav 
out, was poured for the wearing under the three approach lanes on necessary to place a fence or closely | it is be 
surface. each side of the toll station register spaced posts along the bottom of the | omly re: 
Contraction joints were placed at the origin and destination of each depressed median strip. The speed man a 
intervals of every 20 ft butexpansion vehicle on an illuminated sign just limit for the turnpike has been estab- 7 tS nove 
joints were only placed at the end of ahead of the vehicle and in view of lished at 65 miles an hour. Toll) of vehi 
a day’s run and at structures. Dual the toll collector. Through traffic for cars is 25 cents from Denver to | Satisfy | 
mixers were used by the paving from either Boulder or Denver to Boulder, 10 cents from Denver to ect. I 
contractor, in pouring the two 12-ft the other end of the project uses the Broomfield, and 15 cents from Broom- taxed | 
lanes at the same time. A white inside lanes and pays full toll. The _ field to Boulder. Two-axle trucks occur bi 
spray compound was used for curing, outside lanes carry traffic that is will pay 50 cents and each additional The bo 
following the Hunt process. Three either getting on or off at Broomfield axle will cost 15 cents, to be spread the toll 
feet of the inside shoulder is finished and the detector plates inform the in the same manner as the car fee. The 
with a bituminous surface. The collector as well as the driver of his The economic feasibility report of portatic 
outside shoulders are 10 ft wide, and origin and destination. When the Howard, Needles, Tammen & Ber- which i 
the 3-ft width adjacent to the slab is collected toll is recorded in the cash gendoff estimated from the ques- Boulde: 
finished with a bituminous surface. register, the amount paid flashes on tionnaires and interviews that 60 only by 
Structures, in general, are sup- the illuminated sign. Both driver percent of the total traffic between sites al 
ported on creosoted wood piles and and toll collector are assured that the two cities would use the turnpike. its expé 
abutments, and piers of concrete the transaction is duly recorded, and I am inclined to believe that this plied v 

rest on pile clusters. Bridge super- it is believed that this system will percentage is too low considering the quate 
structures are steel with concrete encourage honesty on the part of saving in distance and time and the Boulde 
floors and metal railings. both. freedom from turning traffic. My jobs in 
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FIG. 2. Typical cross sections show design 
of roadway, with its two 12-ft lanes in each 
direction and depressed 20-ft-wide median 
strip. 


—> 


FIG. 3. One of turnpike’s unique features 
is its single toll station, located at Broomfield 
interchange, here shown, near center of 
route. Booths are so placed that lane posi- 
tion of each car indicates its origin and des- 
tination, which are registered automatically 
on an illuminated sign. Traffic can enter or 
leave turnpike only at this interchange and 
at either end. 


belief has been borne out by records 
of traffic use to date (Table II). 
The motorist who understands vehicle 
operation costs will readily perceive 
that the toll charged is far less than 
the saving in operation costs. Also 
it is believed that since this is the 
only really modern highway facility 
in an area of several hundred miles, 
its novelty will entice a large number 
of vehicles. Drivers will want to 
satisfy their curiosity about the proj- 
ect. In fact, its capacity may be 
taxed by peak flows such as may 
occur before and after football games. 
The bottleneck will probably be at 
the toll station at Broomfield. 

The impact of this modern trans- 
portation facility on the region in 
which it is located will be tremendous. 
Boulder’s growth will be limited 
only by its ability to supply home 
sites and utilities. Denver will find 
its expanding industrial growth sup- 
plied with a more stable and ade- 
quate labor supply. Workers in 
Boulder will be many minutes nearer 
jobs in Denver than other workers 
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who must live on the outskirts of 
Denver. Denver’s peak traffic load, 
holidays and Sundays, will have 
another outlet available that leads 
in the direction of the mountains. 
Toll roads are not the answer to 
our perplexing highway finance prob- 


TABLE Il. 





Traffic and Tolls on 
Denver-Boulder Turnpike 


Since Its Opening January 21, 1952 





NUMBER OF Touts 


PerRiop VEHICLES COLLECTED 
Jan. 21—Feb. 20 127 ,949 $28 541.37 
Feb. 21—Mar. 20 110,680 24,193.30 
Mar. 21—Apr. 20 124 371 27 . 255 .30 
Apr. 21-May 20 142.613 31,281 85 
Four-month totals 505,613 $111,271.82 
Per day 4.179 919.60 
Cost per day, interest and 

operation 828.00 
Profit per day 91.60 
Profit per year $33,400.00 








lem, but in many cases they are, 
or can be, the answer in particular 
cases since they provide a ready 
solution in high-traffic areas. The 
motoring public readily appreciates 
the obvious advantages of the toll 
road and is willing to pay for the 
service rendered. The extension of 
toll facilities will soon set aside the 
oft-repeated axiom that ‘‘the earnings 
of high-traffic routes can logically 
be used for the improvement of less 
heavily traveled highways.’ Rather, 
what is badly needed is further educa- 
tion of the motoring public to drive 
home the fact that adequate high- 
ways are a necessity and not a luxury. 
A good road returns more benefits 
to its users than the amount required 
to finance it. If the Denver-Boulder 
Turnpike can do this the efforts that 
have gone into its planning, financ- 
ing, and construction will have been 
entirely justified. 

(Mr. Downing’s paper was originally pre- 
sented before the Highway Division session, 
presided over by Ben H. Petty, at the ASCE 
Denver Convention.) 
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Today, June 17, 1952, we note the 
passage of an important milestone 
the completion of a half-century of 
engineering enterprise in the conser 
vation and use of the precious water 
supplies of the West. The growth and 
development of more than one-third 
of our country—virtually all of that 
portion lying west of the 100th merid- 
ian—is dependent on irrigation. Ir 
rigation was recognized very early as 
the answer to the problem of the lack 
of rainfall in the West, and _ fifty 
years ago today the Reclamation Act 
became law, initiating an epoch of 
agricultural and economic growth un 
paralleled in the history of our na 
tion. This is our Golden Jubilee as 
an organization. 


Early History 


Modern irrigation in the United 
States dates from 1847, when the 
Mormon pioneers, reaching the des 
erts of Utah in their wagons, realized 
that if they were to survive even the 
first winter they would have to raise 
a crop in spite of the desert. They 
thereupon diverted the waters of a 
small creek and irrigated a crop of 
potatoes. This project was bold in 
the circumstances, since its failure 
would have meant death to these 
pioneers. It well illustrates the kind 
of courage and imagination which 
are needed even today if the full po- 
tentialities of our great river basins 
are to be realized. We are fortunate 
today, however, in contrast to those 
first pioneers of irrigation, in having 
a great reservoir of technical knowl- 
edge to draw upon, from both govern- 
ment and private sources. 
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In the early days of irrigation it 
was comparatively easy for a single 
family with a team of horses and or- 
dinary tools to lead water directly 
from a stream to the land. But later 
settlers found the streams already 
fringed with farms. To obtain water 
for the lands farther removed from the 
water courses, more expensive ditches 
and diversion works were necessary. 
To meet this situation small irrigation 
districts, organized on a community 
basis, were formed. Even today some 
3,000 of these districts or ditch com- 
panies formed three or four genera- 
tions ago remain in successful opera- 
tion, as testimony to the fact that 
cooperation can move water as well as 
mountains. And sometimes even 
mountains needed to be moved to 
construct these early projects. 

In time, further opportunities for 
local developments which could be 
constructed with the limited means 
available in small communities were 
exhausted. The people of the western 
states soon realized that if more of 
the land was to be brought under cul 
tivation, assistance through legisla- 
tion would be necessary. Thus by 
the end of the nineteenth century 
various enabling laws had been en- 
acted making possible the formation 
of irrigation districts which had the 
power to condemn and to tax lands, 
and to operate as corporations. These 
methods of stimulating irrigation de- 
velopment again had a moderate de- 
gree of success. 

By the turn of the century some 
9,500,000 acres of irrigated land, rep- 
resenting an investment of a quarter 
of a billion dollars, testified to what 
the initiative and skill of private in- 


Bureau of Reci tion, Washingt 





Address delivered at ASCE Denver Conven- 
tion in symposium commemorating Semi-Cen- 


tennial Anniversary of Bureau of Reclamation. 


dustry could accomplish under favor- 
able circumstances. However, as 
more lands were placed under irriga- 
tion and the simpler projects were de- 
veloped, once again a limit of expan- 
sion was reached. The increasing 
number of conflicting interests to be 
coordinated, the technical and finan- 
cial problems of the more difficult 
developments, and the fact that the 
boundaries of drainage basins were 
not coincident with state lines, all 
indicated that if the program was to 
continue, help from the Federal 
Government would be necessary. 
Reclamation Act Passed 

The Reclamation Act of 1902, 
signed by President Theodore Roose- 
velt, was the Government's answer 
to the problem of conserving our 
Western water resources. Its effect 
was a grant of “life with a future” 
to the people of the western states. 
Without this Act, or something like 
it, it would not have been possible 
to provide for the greatly increasing 
population and expanding economy 
of the West. Largely through the 
wise provisions of the Reclamation 
Act, in the ensuing half century up to 
the present, irrigated lands have 
been developed to the extent that 
although they comprise less than 6 
percent of the arable land, they 
provide the livelihood for 11 percent 
of the country’s population. 

During this relatively short period, 
the Bureau of Reclamation, operating 
in cooperation with the water laws 
of each state, has made irrigation 
water available to more than 6,000,000 


arable acres. Power-hungry cities, 
industries, and farms are fed by 
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4'/,; million kilowatts of 
capacity in reclamation-constructed 


generating 


power plants. On more than 70 
operating projects, tens of thousands 
of farm families have opportunity to 
exercise freedom of enterprise. 

Returns from irrigation repayments 
and the sale of power to date have 
amounted to more than $300,000,000, 
and the annual rate of these returns 
is increasing as new land is irrigated 
and new power is put on the line. 
The value of crops grown on project 
lands last year alone was $650,000,000 ; 
cumulative crop values now amount 
to 7.8 billion dollars. 

Reclamation water is the base on 
which entire communities have been 
built. Farm wealth from reclama- 
tion water—and industrial enterprise 
from reclamation power—create enor- 
mous markets for goods produced 
elsewhere in the nation. As an 
indication of the wealth produced by 
reclamation, irrigated project areas 
have paid an estimated 2.3 billion 
dollars in direct and indirect federal 
taxes—a sum greater than the 2'/,- 
billion-dollar cost of construction to 
date. 

The Reclamation Act was designed 
to help the West to help itself. It 
established the Reclamation Fund, 
into which certain proceeds from the 
sale of public lands were to be de- 
posited for investment in approved 
reclamation projects in the West. 
These projects were not to be gifts 
largess from the public treasury. 
Costs of irrigation and power develop- 
ments are repaid by the water and 
power users. The one concession 
reflecting the national interest in the 
program-——-was that the irrigation 
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costs were to be returned without 
interest. Three percent interest is 
charged against power developments, 
however. Subsequent legislation has 
enlarged the sources of increments to 
the fund and increased the period of 
repayment, but the principles of 
repayment and of reinvestment in 
further reclamation works have been 
retained. To insure a livelihood to as 
many families as possible and to 
prevent concentrating ownership in 
the hands of a few persons, a limita- 
tion of 160 acres under one ownership 
was incorporated in the original law, 
and this limitation—with minor modi- 
fications—stands today. 

In encouraging and _ assisting, 
through the Bureau of Reclamation, 
independent individual or family 
ownership and operation of family- 
sized farms, the various Congresses 
and Presidents of the United States 
have, since 1902, broadened the 
basic free-enterprise foundation of 
our nation. The reason why corpora- 
tion farms call this socialism I leave 
to your imagination. 


First major dam built by 
Bureau of Reclamation 
was Roosevelt, on Salt 
River, Arizona, completed 
in 1911. Salt River 
Project was one of first 
irrigation projects au- 
thorized under Reclama- 
tion Act of 1902. 








RESEARCH 
Baffle piers to dissipate high-velocity flow (far 
left), flow pattern in spillway chute of Tiber 
Dam (center), and flow through Alva B. Adams 
Tunnel are studied by models in Reclamation 
Engineering Center in Denver. 


As experience was gained, changes 


were made by the Congress—at the 
request of the people—extending the 
benefits of reclamation. The Warren 
Act of 1911 provided for sharing 
stored water with privately owned 
lands within the projects, and the 
Mineral Oil Leasing Act of 1920 
added to the reclamation fund certain 
royalties derived from _ public-land 
oil leases. Extensions of the repay- 
ment period to 20 years, and then 
to 40 years, were made in 1914 and 
1926, respectively, to lessen repay- 
ment difficulties experienced by some 
of the earlier projects. In recent 
years, Congress has advanced funds 
from the general Treasury for Recla- 
mation work, subject to the same 
repayment requirements as expendi- 
tures from the Reclamation Fund. 
The first federal reclamation proj- 
ects were created for a single pur- 
pose—to reclaim arid lands. But 
early in the reclamation story the 
generation of electric power became 
an important adjunct to irrigation, 
since power was needed for pumping, 











































and stored water provided an excel- 
lent souce of energy. In recognition 
of the opportunities afforded for 
power generation on reclamation 
projects, Congress decreed in 1906 
that whenever a power development 
was necessary for the irrigation of 
lands under a reclamation project, 
or an opportunity was afforded for 
power generation, the Secretary of 
the Interior could lease for a period 
of not more than 10 years any sur- 
plus power or power privilege, giving 
preference to municipal purposes, 
so long as the lease” would not. impair 
the efficiency of the irrigation project. 

Eventually, with the enactment of 
the Boulder Canyon Project Act in 
December 1928, the multiple-purpose 
project became recognized as a means 
of obtaining the greatest use of the 
limited water supplies of the West. 

Water being so valuable, it was 
essential that our planning engineers 
learn to think in terms of the complete 
development of river basins, providing 
the well-rounded economy that spells 
out better living, seeking from the 
available water supply every service 
it can possibly perform. Thus we 
speak of the Missouri River Basin 
development, the Columbia River 
Basin, the Central Valley, the Colorado 
River Basin—all conforming to the 
principle of the full beneficial use 
and development of the river waters, 
and all offering hope and prosperity 
to the vast areas which long have 
suffered from drought or flood or 
both, or from electric power shortages. 

In the Bureau of Reclamation we 
refer to this program as multiple- 
purposed. We mean by that, of 
course, the inclusion, within a single 
program, of all the elements based 
on water, that are needed for stabiliz- 
ing the economy of a region. The 
point is well illustrated by the Cen- 
tral Valley project in California, 
which was conceived by the State 
of California, designed and _ con- 
structed by the Bureau of Reclama- 
tion, and placed in integrated opera- 
tion just last year after 15 years of 
intensive construction. 

This spectacular project involves 
the transfer—by means of an exten- 
sive pumping and canal system—of 
surplus waters a maximum distance 
of 500 miles from the Sacramento 
River in the northern part of the 
state to the water-deficient San 
Joaquin Valley in the south. By the 
conservation and regulation of the 
water resources of the valley, about 
1,000,000 acres of highly cultivated 
agricultural land are furnished a full 
or supplemental supply of water, 
some 450,000 kw of power are made 
available, navigation is improved, 
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and salt water intrusion in the delta 
area near Sacramento is repelled. 

An interesting example of the 
unique technical problemsencountered 
in these river basin developments 
may be found in the highly complex 
but critically important studies made 
of the flow of water through the net- 
work of channels in the combined 
delta of the Sacramento and San 
Joaquin Rivers. All waters trans- 
ferred from the Sacramento to the 
San Joaquin valleys must negotiate 
this maze of channels, affectéd by the 
tides of San Francisco Bay. 

These studies were made on an 
electric analog computer, specially 
designed for the purpose. In this 
computer, hydraulic properties such 
as head and quantity of flow were 
represented by electrical properties 
such as voltage and current. A 
follow-up study was made on a net- 
work analyzer developed primarily 
for the study of transmission net- 
works. This analyzer was more lim- 
ited with regard to the number of 
factors included, but had the advan- 
tage that the factors could be varied 
in amount. A third purely mathe- 
matical analysis was also made. 
The results of all three studies were 
in agreement, and subsequent observa- 
tions of actual flows in the delta 
channels have verified the results 
obtained, with a resulting saving of 
many millions of dollars. 


Evolution of Reclamation Power 


The production and sale of power 
as an integral function of projects 
has added greatly to the nation’s 
power resources, and is a principal 
means of financing many water 
resource developments. With the 
advent of the multiple-purpose proj- 
ect, Congress in the Reclamation 
Project Act of 1939 expanded the 
basic power law of 1906 to better 
serve the people’s needs. The act 
of 1939, in addition to making other 
needed reforms, recognized the po- 
tentialities of power as a revenue 
producer and as a means of helping 
irrigation to pay the costs of proj- 
ects. It increased the maximum 
period of power leases from 10 to 
40 years, and authorized rates that 
would recover not only the costs 
allocated to power but also an ap- 
propriate share of the construction 
costs allocated to irrigation, where 
such costs were in excess of the water 
users’ ability to pay. 

Continuing the policy laid down in 
the earlier acts, it was provided that 
preference in power sales be given to 
municipalities and other public agen- 
cies, and that no contract be made that 
would interfere with the efficiency 


Power 


of the project for irrigation. 
is sold at the lowest possible rates 
consistent with sound business princi- 


ples. Disposal of power is such as to 
encourage widespread use and to 
prevent monopolization. 


Benefits and Costs 


On a typical reclamation project, 
costs are allocated to each of the 
purposes served. Power and irriga- 
tion costs, which usually comprise a 
major part of the total cost, are re- 
imbursed by power sales and repay- 
ments from the water users. Other 
costs—including those allocated to 
such benefits as flood control, naviga- 
tion, silt control, and conservation 
of fish and wildlife—are not reim- 
bursable. They represent benefits 
accruing to the entire region or nation, 
hence properly are borne, by Congres- 
sional direction, by a broader portion 
of the population than would be rep- 
resented in a local area. 

The principle of allocating costs to 
each of the multiple purposes in ac- 
cordance with the benefits received 
whether in the form of actual cash 
returns or the more intangible bene- 
fits—is an entirely logical one. And 
it is wholly in harmony with the 
Government's policy of fostering and 
participating in the protection and 
conservation of our national resources. 

Using the principles just outlined, 
and operating in strict accordance 
with state water laws and in coopera- 
tion with local interests, there have 
been brought into being such vast 
wealth-producing developments as the 
Central Valley Project mentioned 
earlier, and the Columbia Basin 
Project in Washington, bold examples 
of modern vision and ingenuity. 

Columbia Basin Project works 
extend from Grand Coulee Dam on 
the Columbia River for a distance of 
about 125 miles to the south. The 
Grand Coulee Pumping Plant, with 
an ultimate capacity of 16,000 cfs, 
lifts a veritable river of water a verti- 
cal height of nearly 300 ft to irrigate 
eventually 1,000,000 acres of new 
project lands. A few weeks ago, 
water from three of the ultimate 
12 pumps was made available to the 
first block of 66,000 acres of land. 
Grand Coulee Power Plant generates 
nearly 2,000,000 kw of power for 
the homes, farms, and expanding 
industries of the Northwest. It is 
operated as a base-load plant—a 
novel procedure in _ itself. The 
Columbia Basin Project is charac- 
terized by the superlative. Each 
of the three key features—the Grand 
Coulee Dam, the Power Plant, and 
the Pumping Plant—is the largest 
of its kind ever constructed. 
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The Missouri River Basin Project 
jn the northern half of the Great 
Plains region embraces one-sixth of 
the area of the United States. Pre- 
cipitation in the eastern part of this 
area iS greater than in most other 
parts of the West, but it is usually 
insufficient during the growing season 
and cannot be depended on for matur- 
ing most crops. The project was 
authorized by the Flood Control 
Act of 1944 and is being built jointly 
by the Bureau of Reclamation and 
the Army’s Corps of Engineers. 
Under this development 12 Bureau 
dams have been constructed, three 
are under construction, and two 
others will be started this year. 
Work is also progressing on design 
and construction of extensive canal 
systems to convey the stored waters 
to the farmlands. Besides providing 
2,376,000 kw of needed power and 
new and supplementary irrigation 
to some 6,465,000 acres of land, the 
project as a whole will provide a 
great measure of security against 
recurrence of disastrous floods such 
as that of April of this year. 

Colorado’s big transmountain diver- 
sion development, the Colorado-Big 
Thompson Project, north of Denver, 
was started in 1937 and is scheduled 
for completion of all major facilities 
by 1953. The project diverts sur- 
plus water fiom the headwaters of 
the Colorado River on the western 
slope of the Rocky Mountains, to 
the eastern slope to provide supple- 
mental water for some 700,000 acres 
of land and to develop 177,650 kw of 
electrical energy. This is one of the 
world’s most spectacular water re- 
sources projects. It is being dedi- 
cated today. 

This project presents an impres- 


sive array of structures of many 
kinds. It has 15 dams, seven dikes, 
and 10 reservoirs totaling 984,975 


acre-ft of capacity. Its 24 tunnels 
measure 35 miles in combined length, 
including the 13-mile-long Alva B. 
Adams Tunnel beneath the Conti- 
nental Divide. Its water and power 
will be distributed by 93 miles of 
canals and 821 miles of transmission 
lines, including the units now func- 
tioning and those yet to be built. 
One of the unusual features of the 
project will be the Flatiron Power 
and Pumping Plant, now under con- 
struction. A 13,000 hp-unit in this 
plant, which will pump irrigation 
water from Flatiron Reservoir into 
Carter Lake, will do double duty as a 
reversible pump-turbine. When ir- 
rigation demand is slack, Carter 
Lake water will flow back through 
the unit and generate power to help 
meet peak loads on the system. 
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DAMS FOR IRRIGATION, 
POWER, FLOOD CONTROL 


Ability to build large dams 
ranks in forefront of advances 
ot past fifty years. Both world’s 
highest concrete dam (Hoover, 
726 ft, right) and world’s high- 
est earth-fill dam (Anderson 
Ranch, 456 ft, below) were built 
by Bureau of Reclamation. 


Another interesting project is Hun- 
gry Horse Dam and Power Plant, on 
the South Fork of the Flathead 
River—a tributary of the Columbia— 
near Kalispell, Mont. It is now being 
constructed under the largest Bureau 
of Reclamation contract currently 
in force, and is scheduled for com- 
pletion in 1954. The dam will be 
the third highest in the world and 
will store 3,500,000 acre-ft of water. 
The power plant will have a capacity 
of 285,000 kw. Hungry Horse Proj- 
ect is being built for hydroelectric 
power generation and flood control, 
and will greatly increase the firm 
power production and potential at all 
existing and proposed downstream 
power plants on the Columbia River 
system by improved river regulation. 

Thus, through coordinated opera- 
tion, the Hungry Horse plant will 
add, over and above its own capacity, 
368,000 kw to the prime power supply 
of the Northwest, calculated on the 
basis of existing and presently au- 
thorized downstream plants. The 
benefit of Hungry Horse to recom- 
mended federal plants not yet au- 
thorized will amount to an additional 
200,000 kw of prime power. The 


prospects for irrigation development 





in the Flathead Valley are also en- 


hanced by the dam. A very sub- 
stantial saving in construction costs 
is being realized through the use of 
fly ash, a combustion by-product of 
steam generating plants which burn 
pulverized coal. A major reduction 
in cement requirements, without im- 
pairing the strength of the concrete, 
is effected by replacing approximately 
one-third of the portland cement with 
the cheaper fly ash. 

Until recently all construction ac- 
tivities of the Bureau of Reclamation 
were confined to the mainland of the 
United States. Last year construc- 
tion began on the Eklutna Project 
in Alaska. The project will make 
available an annual output of 161, 
000,000 kw-hr of electrical energy 
to meet the critical shortage of power 
in the Anchorage and Palmer areas. 

After a period of unsuccessful 
construction by contract during the 
early years of federal reclamation, 
the Bureau for several years built 
its projects by Government forces. 
But in 1925, the Department of the 
Interior adopted a policy whereby 
construction is performed under con- 
tracts awarded on the basis of com- 
petitive bids. Bureau engineers pre- 
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CANALS DELIVER 
WATER TO THE LAND 


Canal lining procedures 
have been developed to 
assure construction econo- 
mies and save thousands 
of acre-feet of water. All- 
American Canal is seen in 
two upper photos, Friant- 
Kern Canal in middle 
photo. In relatively short 
period of half a century, 
irrigation water has been 
made available to more 
than six million arable 
acres by Bureau of Recla- 
mation. Development of 
irrigated lands has pro- 
gressed until, although they 
comprise less than 6 per- 
cent of country’s arable 
land, they provide liveli- 
hood for 11 percent of its 
population. 


pare the designs and specifications 
and administer the contracts. 

This procedure has proved eminently 
good business for the Government. 
Contractors have shown great skill 
and ingenuity in developing efficient 
methods and equipment for handling 
the varied construction problems 
found on reclamation projects. 


Reclamation Engineering Center 


The Reclamation Engineering Cen- 
ter here in Denver is what its name 


i 


implies—a centralized assemblage of | 


engineers, scientists, technicians, and 
laboratories mobilized for mass at- 
tack on the complex problems of 
Reclamation engineering. Here di- 
versified, highly technical skills and 


talents are focused on the myriad 


problems which arise in connection 
with the great variety of structures, 
materials, and procedures involved in 
Reclamation engineering. 

Designers here are concerned with 
the preparation of detailed plans 
and specifications for some of the 
world’s largest and most complex 
engineering structures. Construc- 
tion units deal with the great variety 
of contractual and administrative 
matters entailed in large-scale con- 
tract construction. Other groups are 
concerned with the geology of struc- 
ture sites, the search for, and testing 
of, materials for construction, and 
with research toward the develop- 
ment of improved concepts, materials, 
and techniques. Still other groups 
are concerned with problems of 
hydrology and water supply, and 
with the most effective utilization 
of power produced on Reclamation 
projects. All are closely coordinated 
for a unified attack. 

There is a large engineering library 
here where we assemble competent 
engineering knowledge from all over 
the world, and, if appropriate, adapt 
it toour use. We not only have some 
of the world’s greatest technicians 
in their particular fields, but they 
have the skill and ability to apply the 
vast store of utilized special knowl- 
edge developed by many of the 
world’s private and corporate con- 
sulting firms. Conversely, the Bureau 
makes its assembled knowledge avail- 
able to the profession. 


Foreign Activities 


Reclamation technology accumu- 
lated over 50 years is now helping to 
promote human and economic wel- 
fare in the free countries of the world. 
The Bureau of Reclamation— its 
operating and supervising offices and 
its projects all over the West——has 
become an international mecca for 
other countries wanting technical aid 


(Vol. p. 470) 34 


as a 


ne 


howe 








and inspi 
our meth 
resources 
clothe the 
Under 
kne wn as 
nical ass 
rendering 
engineers 
These ur 
without i 
tic Recla 
are mad 
governm«e 
partment 
ministrat 
In the 
foreign ¢ 
foreign c 
lamation 
Bureau 
engineeri 
nearly 5( 
senting 
studied « 
practices 
in the fic 
ing 45 «¢ 
whom h 
course 0! 
much of 
their hor 
Our et 
corners 0 
Australi: 
tral Ame 
countrie: 
land an 
For exal 
reau eng 
Lebanon 
possibili 
resource 
With 
Bureau 
the Rec 
are perf 
tory in 
nical ser 
posed w: 
Snowy 1] 
sociatior 
Water 
India, 
power f 
foreign | 
we do i 
consultt 
Our | 
definitel 
Visitors 
other c 
tributio 
engineel 
neers h 
on the 
systems 
contribt 
construr 
snow su 


CIVIL E! 


' 








and inspiration in the adaptation of 
our methods of development of water 
resources projects to help feed and 
clothe their growing populations. 

Under the program popularly 
kne vn as Point IV, and other tech- 
nical assistance programs, we are 
rendering diversified assistance to 
engineers in many foreign countries. 
These undertakings are carried out 
without interference with the domes- 
tic Reclamation program, and funds 
are made available by the foreign 
governments or through State De- 
partment or Mutual Security Ad- 
ministration sponsorship. 

In the past five years nearly 1,000 
foreign officials and engineers from 
foreign countries have observed Rec- 
lamation methods and consulted with 
Bureau engineers on a variety of 
engineering problems. In addition, 
nearly 500 engineering trainees repre- 
senting 22 foreign countries have 
studied engineering and construction 
practices in the Denver offices and 
in the field. We are currently train- 
ing 45 of these men, a number of 
whom have returned for a second 
course of study after having relayed 
much of their knowledge to others in 
their home lands. 

Our engineers have gone to the far 
corners of the world—lIndia, Pakistan, 
Australia, Thailand, South and Cen- 
tral America, Turkey and many other 
countries—to give technical aid in 
land and water resources programs. 
For example, a 21-man team of Bu- 
reauu engineers and technicians is in 
Lebanon helping to investigate the 
possibilities of developing the water 
resources of the Litani River. 

With the aid of foreign trainees, 
Bureau engineers and technicians at 
the Reclamation Engineering Center 
are performing stress studies, labora- 
tory investigations, and other tech- 
nical services in connection with pro- 
posed water resources facilities for the 
Snowy Mountains Hydroelectric As- 


sociation in Australia, the Central 
Water and Power Commission in 
India, and Chao Phya Dam and 


power plant in Thailand, and other 
foreign projects. The technical work 
we do is not ordinarily suitable for 
consulting firms in private practice. 

Our foreign activities program is 
definitely not a one-way proposition. 
Visitors and technical personnel from 
other countries make valuable con- 
tributions to Reclamation’s fund of 
engineering knowledge. Indian engi- 
neers have contributed information 
on the problem of silting of irrigation 
systems. Norwegian engineers have 
contributed data on concrete dam 
construction, and Swiss engineers on 
snow surveys. Many European engi- 
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neers have been particulatly inter- 
ested in, and have contributed to our 
knowledge of, the high-voltage trans- 
mission of electricity. 

The value of these exchanges can- 
not be measured in financial terms 
but in terms of mutual understanding 
and respect, and most important, in 
more food for undernourished thou- 
sands. They have contributed im- 
measurably to international peace. 
Technical information recognizes no 
international boundaries in the free 
world. 


Trends and Possibilities 


There is much reclamation work 
yet to be done, challenging our 
planning engineers. With some 25,- 
000,000 acres of arable land under 
irrigation, the West is about at the 
halfway point in developing the 
irrigation resources available under 
present legislative standards. Only 
about 9,000,000 of the estimated 
potential 50,000,000 kw of hydro- 
electric power have yet been har- 
nessed. And with the modern engi- 
neer—as with the early irrigator—the 
less difficult jobs have been done 


first. The extremely difficult diver- 
sions, storage works, and power 
developments lie ahead. But new 


concepts in planning, design, and 
construction are evolved as the need 
for them arises;new methods are 
devised for getting the greatest use 
of our limited water supplies. 

The now-accepted concept of trans- 
basin and transmountain diversions 
originated because nature endowed 
some drainage basins with large 
areas of irrigable land but insufficient 
water, while she gave others small 
amounts of irrigable land and water 
to spare. 

New engineering developments are 
continually being made in this re- 


source development program. As a 
result of intensive research in the 
technology of concrete and other 


materials, structures now being built 
are of increased economy and greater 
durability. Engineers have success- 
fully modified orthodox canal lining 
procedures so as to assure construc- 
tion economies and save thousands 
of acre-feet of precious water. Power 
transmission voltages have increased 
greatly since the first power plants 
were constructed, and transmission 
systems are now in operation at 
voltages as high as 287,500 v. Studies 
are being conducted on the use of 
superhigh voltages—possibly ranging 
as high as 400,000 v—for most effi- 
cient transmission of large quantities 
of energy over long distances. 

The coming years will undoubtedly 
bring other new concepts with far- 


effects. If investigations 
prove the feasibility—now highly 
controversial—of artifically inducing 
and controlling precipitation, it may 
be possible to control the depth of 
snowfall and thus insure more de- 
pendable water supplies. 

Reclamation scientists are con- 
sidering the possibility of converting 
salt water to fresh water on a large 
scale. Such conversion would prob- 
ably be costly even under the best 
of conditions; but with water as with 
other commodities the concept of 
value changes with increasing scar- 
city. As supplies become more ex- 
pensive, they tend to be used more 
efficiently on the better lands and on 
the more remunerative crops. 

Bureau scientists are also studying 
the possibility of harnessing directly 
the tremendous energies of the sun 
and the wind for the generation of 
electric power. Other scientists are 
considering possible methods of de- 
veloping power by the action of the 
ocean's tides. It is conceivable that 
in future decades our water and power 
supplies may be augmented from 
these sources. 

Some of these future developments 
may well surpass in importance such 
major accomplishments of the past 
half century as the introduction of 
unprecedentedly high dams into the 
resource development picture, in- 
volving as it did the solution of 
countless technical problems not pre- 
viously encountered. The accom- 
plishment of the planning, design, 
and construction of these great struc- 
tures ranks in the very forefront of 
the advances made in the past fifty 
years of Reclamation progress. A 
willingness to venture beyond all 
previous experience to develop de- 
signs and construction techniques 
for structures such as Hoover and 
Grand Coulee Dams was essential 
for the successful integrated develop- 
ment of entire river basins, since the 
basic requirement is the control 
over a river that these great dams 
provide. This complete control, and 
full utilization of the available water 
resource, could not be achieved by a 
series of smaller dams on the same 
rivers, however numerous. 

This short history has outlined 
reclamation's progress during its first 
half-century. One can only specu- 
late as to what the second half- 
century will bring. But with the 
continued support of the American 
people, the progress of reclamation 
through the coming decades will be 
limited only by the imagination, 
courage and engineering skill that 
are brought to bear on the nation’s 
water resources development. 


reaching 
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Your President's Annual Address 
is required by the bylaws. Because 
that address is placed in the Society's 
archives for posterity, it is frequently 
a most erudite and formidable docu- 
ment, setting forth the results of 
weeks of diligent research. But this 
is a most unusual year in our Society's 
history, one in which precedents must 
give way to obligation. For the en- 
gineer, this is the year of great deci- 
sion. 

The temptation will be strong, of 
course, to bask in the reflection of the 
glory that will be ours at the great 
Centennial convocation in Chicago, 
next September; to complacently 
accept the plaudits that will come 
with public recognition of the com- 
pelling part the engineer has played in 
the past hundred years of engineered 
progress. 


A Great Opportunity 


If that is the net result of our Cen 
tennial year and its celebrations, then 
the efforts and the money that have 
gone into it will have been wasted 
and we will have tragically missed the 
greatest opportunity in the long his- 
tory of our profession. But if we ac 
cept our Centennial as the year of the 
engineer's coming of age, the celebra 
tion of his maturity, when it is in- 
cumbent on him to take stock of his 
inheritance and of his equipment in 
order to face the engineering world of 
tomorrow, then this will be a proud 
year for us and for our country. 

Looking at the opportunities and 
demands ahead of us we must sense 
that we stand on the threshold of an 
engineering age, where mechanization 
and technological advancements dom 
inate a materialistic world; where all 
life, thought and action are overshad 
owed by the fear of a third world war; 
where conflicting, confused ideologies 
and the indigestion of materialistic 
philosophies have undermined our 
spiritual life. 

We look into the future to see two 
worlds—one dimly lit and but vaguely 


36 (Vol. p. 472) 


in world 


defined leading to a prosperous, happy 
world at peace, utilizing the products 
of engineered science for the universal 
benefit of mankind; and the other 
brightly lit and gayly festooned, read- 
ily defined by its signboards advertis- 
ing an easy dissipation and by its 
mileposts of progressive degeneration, 
leading to a world in chaos. 

To plot the course of the road to 
peace and prosperity and to expose 
to public view the mirage of the tin- 
sel-fringed road to chaos, we will re- 
quire a much improved transit, de- 
signed for employment by dedicated 
professional hands, to replace our 
outworn theodolite of short vision 
and subprofessional range. 

No longer can we remain indifferent 
to the social impacts, the economic 
implementations and the cultural re- 
percussions of our work and our in- 
ventions. No longer can we bury our 
heads in the sands of our chosen 
branch of engineering technology to 
escape the accusing eye of those who 
look to us for guidance and accurate 
road directions. 

No longer can we hide behind our 
slide-rule and expect to be able to 
maintain the stewardship of our God- 
given privilege to utilize and direct 
the forces of nature for the benefit of 
mankind. 

And no longer can we shirk our re- 
sponsibilities for direction of the edu- 
cational training of the young men 
coming into our profession, to meet 
the pressing demand for the truly pro- 
fessional man equipped to carry 
through in his expanding responsibili- 
ties for public leadership. 

The engineer of tomorrow faces a 
radically changed set of conditions in 
a drastically altered atmosphere. 
The classic fears of man, influencing 
all past progress of civilization, those 
fears of the ravages of nature—storm, 
famine, cold and flood—have been 
dispelled by modern science, technol- 
ogy and engineering. 

But while disposing of those fears, 
engineered science has created the 
current atmosphere in which man 
dreads, more desperately than he has 
ever feared before, the consequences 
of the inventions of science, tech- 
nology and engineering. So today 
our Western world is grasping at the 


Engineers must be leaders| 


of tomorrow 





straws of pagan, Godless ideologies | 


in a panicked attempt at defense 
against its fears that engineering 
science has invented and discovered 
beyond its capacity to control its 
forces of destruction. 

Because of our direct responsibili- 
ties for the growth of this atmosphere 
of dread, we must accept our obliga- 
tions for its immediate correction; 
the more so since our public leaders, 
either honestly misled or irrespon- 
sibly seeking personal power, too fre- 
quently see the solution in the agen- 
cies and trappings of the super 
state. 

No engineer in this audience is im- 
mune to the enervating conditions 
and constricted opportunities that 
such statism is sure to impose. I 
am convinced that this is as true for 
engineers in the employ of govern- 
ment, federal or local, as it is for 
those in the employ of public utilities, 
of industry, and of consulting engi- 
neers in private practice. 

Each of us, in no matter what type 
of engineering endeavor he finds 
himself, faces a deterioration of his 
standing in the public’s estimation 
unless he himself assumes the re- 
sponsibility of guiding and influenc- 
ing public leadership at every oppor- 
tunity. This may be in gfoup action, 
such as through the activities of this 
great society of ours. It may be in 
personal conversations with friends. 
It will frequently be in speeches be- 
fore lay audiences or in appearances 
before legislative committees. 

In whatever form it takes, our re- 
sponsibility for public leadershiv and 
for the maintenance and growth of a 
genuine professional status for our- 
selves is the challenge that this Cen- 
tennial year brings to each of us. 
It is my hope today that I can em- 
phasize to you the compelling nature 
of this challenge, and present a few 
of the ways in which it can be met. 

And let us remember that our re- 
sponsibilities for public leadership and 
for the maintenance of a genuine pro- 
fessional status, have not been sud- 
denly thrust upon us. We have seen 
the inevitability of expanding re- 
sponsibilities for years and have done 
little if anything about it. So today 
we face a cumulative responsibility. 
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in Annual Address before Denver Convention, 


Proctor urges renewed efforts to add to prestige of profession 


At the annual meeting of the So- 
ciety in January 1939, there was held 
a symposium by representatives of 
the American Institute of Architects, 
the American Bar Association, the 
American Medical Association and 
the ASCE. This symposium grew 
out of three years of study by the 
ASCE Committee on Professional 
Objectives and was held for the pur- 
pose of determining how our sister 
professions had obtained their ad- 
vanced degrees of professional status 
and what was necessary to obtain 
improved status for the engineer. 


How Can Status Be Raised? 


Notwithstanding the fact that the 
ASCE was the oldest of all the na- 
tional professional organizations, we 
recognized that the advancement of 
our prestige as professional men had 
not kept pace with the other repre- 
sented professions. So we set out to 
find out why. 

And many of the answers were 
readily apparent. In each case the 
national professional society consid- 
ered had demanded and obtained 
steadily increasing standards of edu- 
cation until its professional training 
was placed on a postgraduate level, 
and had steadily upgraded the re- 
quirements for its accrediting of 
schools for professional training. 

I represented the ASCE and closed 
the symposium with a summarization 
of the experiences of the other profes- 
sions as they applied to our situation. 
In my paper I referred to the editorial 
statement in the November 4, 1938, 
issue of the English technicai publica- 
tion, Engineering, that ‘‘for all that 
the engineer is necessary to the main- 
tenance of modern civilization, he 
still lacks status by comparison with 
members of other professions and 
with the administrators who control 
the undertakings that he has made 
possible. Status is something that 
can be conferred but cannot be com- 
manded.”’ 

In concluding my paper, I had this 
to say: 

“If we are thoroughly honest with 
ourselves, we will admit that we are 
but tilting at windmills when we 
place the responsibility for our present 
lack of status on any but ourselves. 
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“With the training for architects, 
lawyers, and doctors requiring a basic 
undergraduate academic course in the 
humanities followed by a postgradu- 
ate professional training, are not the 
engineers obtaining but a glorified 
trade-school training instead of a 
real professional education ? 

“It requires plenty of determina- 
tion and fortitude to challenge the 
institutions of professional education; 
to force the abolition of competition 
for students between engineering 
schools; and to impose a strict self- 
discipline on the profession. But 
the fruits of such efforts are the ob- 
jectives we seek.” 

A glance at the status of engineer- 
ing education today should convince 
us that engineers as a professional 
group have failed to exercise the lead- 
ership and direction so long needed. 
We have failed in still greater degree 
to accept our special responsibilities 
in public affairs. Today our profes- 
sion and our country have reached a 
road block; we can no longer evade 
our responsibilities for active leader- 
ship in public affairs. In the past 
much of the impetus for such leader- 
ship by engineers derived from their 
obligations as good citizens. But 
today those obligations devolve upon 
us also because of the necessity of 
defending our professional life and 
abolishing the prevailing atmosphere 
of confusion, loss of respect for our 
political institutions and agnostic 
defeatism—for all of which our pro- 
fession must accept its full share of 
responsibility. 

Can We Defeat Communism? 

The political exploitation of men’s 
elemental fear of the destructive 
power of engineered science has cre- 
ated a widespread doubt as to the 
ability of our democratic processes to 
combat the threat of Communism. 
Our leaders in public life should have 
been exposing the obvious fact that 
so long as this great nation of ours 
maintains its cherished principles of 
individual dignity and liberty; its 
atmosphere of mutual confidence and 
respect inherent in our competitive 
enterprise system; and our reliance 
on divine guidance, we have nothing 
to fear from the empty, embittered, 


President 


CARLTON S. PROCTOR, 
PRESIDENT ASCE 


Moran, Proctor, Mueser & Rutledge, 


New York, N.Y. 





soul-destroying philosophy of a sys- 
tem, so torn by suspicion, dissension 
and dread of the concentration camp, 
that it can be maintained only by a 
ruthless police-state dictatorship. 

Instead, our leaders have encour- 
aged men to turn back the clock to a 
dependence on the super-state as the 
best defense against the straw man 
called Commurism, completely con- 
cealing the fact that the totalitarian 
state towards which we are moving so 
fast is exactly what we have fought 
two terrible world wars to defeat and 
that in its end result the centralized 
paternal state must embrace all of the 
evils, the moral and financial bank- 
ruptcy, and the retrogression to 
paganism, which are embraced by 
its alleged enemy, Communism. 

For wherein is the end-result dif- 
ferent? Both statism and Commu- 
nism require state control of enter- 
prise, demand the cancellation of in- 
dividual freedoms, and deny man’s 
hope of immortality. They both dis- 
credit the value of creative effort and 
inventive intelligence, preach the doc- 
trine that ideas and incentive can be 
socialized, and require acceptance of 
the unethical and the expedient. 
And they both deify mediocrity. If 
there is a difference it is that statism 
attempts to outbid Communism by 
offering state-subsidized indolence 
and abundance—something for noth- 
ing—in other words, increasing return 
for decreasing effort. Only statism 
preaches that a man is a sucker who 
works any harder than he has to, be- 
cause the taxpayer should take 
care of him anyway. 

The job of guiding men’s minds 
back to the simple precepts so funda- 
mental to the growth of this Republic 
is ours, since statism’s clever play of 
group against group, class against 
class, and sectors of industry against 
competing sectors, has resulted in the 
gagging, through threat of reprisal, 
of most of our industrial leaders, who 
should now be in the vanguard of this 
struggle for the survival of democ- 
racy. 


Leadership of Engineers Needed 


It devolves upon us, in that position 
of respect and trust which we have 
(Continued on page 88) 
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Port Randall Dam, now under 
construction, will provide an impor 
tant storage reservoir in the Pick- 
Sloan Comprehensive Plan for the 
conservation and utilization of water 
resources of the Missouri River 
Basin. It is located on the Missouri 
River in southeastern South Dakota 
about 55 miles southwest of Mitchell 
and 125 miles southeast of Pierre 
(Fig. 1). Together with the other 
large Missouri River dams located 
upstream, it will control the runoff of 
an area of 263,480 sq miles which 
constitutes over one-twelfth of the 
entire area of the United States. 

The reservoir will have a capacity 
at maximum operating pool (EL. 
1,375) of approximately 6,300,000 
acre-ft. At minimum flood control 
pool (El. 1,350) the reservoir will have 
an area of 81,700 acres and will extend 
upstream approximately 140 miles. 
In storage capacity it will be exceeded 
only by the completed reservoirs at 
Hoover, Grand Coulee, and Fort Peck 
Dams. The reservoirs at Garrison 
and Oahe Dams, which are both un- 
der construction upstream, will also 
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exceed Fort Randall Reservoir in 
storage capacity. 

All concrete structures will be 
placed on the Niobrara chalk under- 
lying the site. It is composed of 
firm, argillaceous chalk and chalky 
shale derived chiefly from marine 
organisms and hardened flocculent 
lime ooze. The stratum, which is 145 
ft thick and essentially horizontal, is 
homogeneous except for a few ben- 
tonitic clay seams scattered through 
the chalk layer with a large number 
of seams concentrated in the upper 
20 ft of the formation. The chalk 
has an average in-place density of 122 
Ib per cu ft, 28 percent of which is 
moisture. Its average unconfined 
compressive strength is about 750 psi. 


Embankment and Foundations 


Practically all the materials used in 
constructing the embankment will be 
excavated from the outlet works and 
spillway sites. About 26 million 
cu yd of glacial drift overburden 
materials and about 19 million cu yd 
of chalk and shale bedrock will be 





Fort Randall Dam is 
located on Missouri River in 
southeastern South Dakota. 


Fort Randall Dam 


to provide 


excavated from these sources and 
placed in the embankment. 

The central part of the dam is a 
rolled fill of glacial overburden ma- 
terials. The more pervious over- 
burden is being placed in the down- 
stream third of this zone. The over- 
burden is excavated with Il-cu yd 
electric shovels and transported to 
the fill in 30-cu yd carriers, which 
have been equipped with side voards 
so that they can transport a heaped 
load of 39 cu yd from the excavation 
to the embankment. The material 
is then spread in uniform 8-in. layers 
over the area under construction. 
Additional water is added if the mois- 
ture content is below that required 
for satisfactory compaction, which is 
obtained by six passes of a tamper- 
type roller. 

An impervious blanket is provided 
to lengthen the seepage path under 
the dam. It extends 1,500 ft up- 
stream from the toe of the rolled 
embankment and varies in thickness 
from 10 ft at the upstream end to 20 
ft where it joins the rolled embank- 
ment section. This blanket is com- 
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HENRY J. HOEFFER, Colonel, Corps of Engineers; District Engineer, Omaha District, Corps of Engineers, Omaha, Nebr. 


posed of glacial overburden material 
placed in 12-in. lifts. Compaction is 
obtained by not less than three passes 
of the spreading equipment. 

The chalk and shale bedrock ma- 
terials are being used to construct 
berms both upstream and down- 
stream from the central rolled-fill sec- 
tion. Placement of a thick layer of 
waste chalk at flat beach slopes in the 
upstream berm eliminates the need 
for costly hard-rock riprap over most 
of the dam, resulting in a saving of 


about $3,000,000. This chalk fill 
has been designed for a 1 on 15 slope 
to withstand reservoir wave action. 
With a large impervious dam sec- 
tion such as that designed for the 
valley fill, the seepage control is 
principally a problem of underseepage 
through the foundation. The alluvial 
foundation consists of interbedded 
layers of silty clays, sands, gravelly 
sands and clayey gravels. No evi- 
dence was found of any highly per- 
vious gravel stratum in the alluvium. 


Seepage control for the valley section 
of the embankment is obtained prin- 
cipally by the long seepage path 
through the sand foundation created 
by the upstream impervious blanket. 
As an added assurance of adequate 
seepage control, pressure relief wells 
will be installed downstream from 
the toe of the rolled embankment. 
The embankment section, shown in 
Fig. 2, is founded on top of the chalk 
formation and is composed of part 
natural glacial drift left in place and 
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Section through embankment and outlet works in valley section, left abutment, also shows foundation conditions. 
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Intake structure of Fort Randall 
Dam consists of 12 towers con- 
nected monolithically in pairs. 
Each tower is 180 ft high. 


part rolled glacial materials. A layer 
of select impervious fill is placed on 
the upstream slope, varying in thick 
ness from about 15 ft near the crest 
to 20 ft near the base. The layer is 
keyed into the top of the bedrock 
surface by a trench 20 ft wide and 5 ft 
deep. Boulders stockpiled from gla- 
cial overburden excavation are being 
used as riprap on the upstream slope 
of this section with a filter of spalls 
and sand-gravel as backing. A pervi- 
ous toe drain and collector pipe will be 
placed at the toe of the embankment 
over the tunnels. 

Several interesting problems in the 
design of this project developed in 
connection with the bentonitic clay 
seams scattered through the chalk 
layer. The lowest seam is about | in. 
thick and occurs near the springing 
line of the tunnels. These seams con- 
tain from 10 to about 30 percent clay 
mineral montomorillonite. Since these 
clays are much weaker in shear than 
the chalk, interesting design problems 
have been encountered concerning 
the stability of the dam over the 
tunnels, the spillway crest, and 
several large wall sections in the out- 
let works and spillway. The shearing 
strength of the bentonitic clay seams 
was evaluated from direct shear tests 
in the laboratory on 6-in. core sam- 
ples and tests on 120-deg segments of 
36-in. and 30-in. calyx cores. An- 
other design problem developed in the 
areas of deep excavation in the 
downstream part of the outlet works 
and spillway stilling basin. High 
uplift pressures in the pervious Codell 


40 (Vol. p. 476) 





sandstone stratum about 20 ft below 
the bottom of the chalk formation 
were relieved during construction by 
pumping. A perinanent system of 
relief wells is being constructed 
around the two areas to reduce the 
substratum pressures expected to de- 
velop from the reservoir head acting 
through the valley sands into the 
buried sandstone layer. 


Outlet Works Used for Diversion 


The outlet works (Fig. 3) will be 
used first for diversion of the river 
and then for releasing water from the 
reservoir for the generation of power 
or regulation of river flow. The out- 
let works will consist of an approach 
channel, intake structure, and 12 
tunnels, 8 of which will conduct 
water to the turbines and 4 of which 
will provide an outlet discharge 
capacity of approximately 107,000 cfs 
with the pool at the spillway crest, 
El. 1,346. A combined tailrace and 
discharge channel will lead the flow 
back to the river channel. Of the 
12 tunnels, 3 will have a finished 
diameter of 22 ft. The other 9 will 
have a finished diameter of 22 ft for 
215 ft upstream and of 28 ft in the 
remaining 655 ft downstream. 

The intake structure consists of 
twelve _ reinforced-concrete towers 
connected monolithically into pairs 
and bridged together at the top to 
form a continuous deck. Each tower 
is 180 ft high, 46 ft wide and varies in 
depth in the direction of flow from 110 
ft at the base to 50 ftat the top. The 





total length of the top or gantry deck 


is 827 ft. Each of the 12 towers con- 
tains two 11 by 23-ft water passages, 
each provided with service-gate slots, 
emergency-gate slots, bulkhead slots, 
and a removable trashrack. 

Each service gate will have an in- 
dividually operated hoist located be 
low the gantry deck. The four 
emergency gates, which are identical 
and interchangeable with the service 
gates, will permit emergency closure 
of two tunnels simultaneously. A 
spare hoist for operating the emer- 
gency gates will be stored in a space 
between towers. When needed, the 
hoist may be lifted and set in place on 
the gantry deck by means of the 125- 
ton electric traveling gantry crane. 
A 15-ton auxiliary hoist with an over- 
hanging trolley travel projecting up- 
stream from the gantry crane will be 
used to handle the bulkheads and 
trashracks. The 12 bulkheads, com- 
plete for two water passages in one 
tower, will be stored in spaces be- 
tween towers. Mechanical and elec- 
trical equipment for operation of 
gates and for maintenance and re- 
pair of gates will be enclosed within 
the towers as_ protection from 
weather. In addition to the storage 
spaces mentioned, there are rooms 
for air compressors, a diesel electric 
standby unit, an office, and water 
treatment facilities. 

Twelve tunnels in the left abut- 
ment will serve to pass water through 
the dam. The abutment at the tun- 
ne] site is composed of a 145-ft-thick 
layer of Niobrara chalk overlain by 
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FIG. 3. 


Power structures 


Power structures consist of eight tunnels through substructures (one of which 


is shown here) diverting flow for eight Francis-type turbines each rated at 57,500 hp 
under 112-ft head. Generators will deliver 42,105 kva at 95 percent power factor. 


glacial overburden. In some _ re- 
spects the chalk is an ideal material 
for a tunneling operation since it is 
easy to saw, drill, and blast. How- 
ever, experience of the tunnel con- 
tractor has proven that it is also a 
treacherous material. Where inter- 
secting slickensides and bentonitic 
seams occur, sizable blocks fall out 
with very little warning, making 
work under a freshly exposed face 
hazardous. 


Prior to and during the time the 


tunnels are being designed, fairly 
extensive underground exploration 
was carried on. This exploration 


consisted of diamond drill holes, shot 
drill holes, and an exploratory drift. 
The exploratory drift was mined by 
Government forces to provide in- 
formation on the tunneling charac- 
teristics of the chalk and to determine 
the stress conditions of the material. 
Information gained from the ex- 


ploratory drift enabled engineers to 
set up criteria to be used for design of 
the bracing for the various tunnel 
sections. 

The center lines of the tunnels are 
parallel and 70 ft apart. The stresses 
in the chalk formation caused by the 
closely spaced parallel tunnels were 
cept to a minimum by requiring that 
alternate tunnels be lined at least 
100 ft ahead of drilling in the adjacent 
tunnels. 


At tunnel heading (below left) overhead protection was provided against falling chalk. 
Jumbo-mounted coal saw (below right) was used to line-cut heading around perimeter. 
Method produced smooth surface well within excavation limits and minimized amount 
of grouting in concreting tunnel 
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Spillway excavation, shown in 
background, will be located at east 
abutment of dam. Part of outlet 
works may be seen in foreground 


Line Drilling Tried and Abandoned 


Cutting of the tunnel periphery 
before blasting was required as a pre 
caution to preserve the mass of the 
chalk surrounding the tunnel. The 
contractor was allowed the option of 


Concrete floor slab of stilling basin, 3 ft thick, 
is reinforced in two directions at mid-depth. 
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line drilling or sawing. The first 
two tunnels were line-drilled. Even 
though the contractor line-drilled 


with a net thickness between holes 
not greater than the diameter of the 


holes, considerable overbreak was 
obtained. A jumbo-mounted coal 
is anchored to chalk by 1'/,-in. bars. Slab 





saw was then devised by Silas Mason 
Co. to saw the circular periphery as 
required. With minor adjustments 
this saw served for the remainder of 
the tunneling. It provided a smooth 
chalk surface well within the excava- 
tion limits except where geological 
conditions were very unfavorable. 
The sawed periphery resulted in very 
complete filling by concrete opera- 
tions as evidenced by the fact that 
very little grouting was required. 

Full-face tunneling methods were 
used. The sequence of operations, 
after the job had settled down to rou- 
tine, was as follows: 


1. The saw jumbo was moved in 
and a full perimeter cut was made. 
Drillers working from platforms on the 
jumbo drilled holes in the working 
face and loaded the holes. The saw 
was moved to another heading. 


2. The round was fired and the 


heading ventilated. 


3. The mucker was moved in. 
The miners scaled the freshly exposed 
face to dislodge any hazardous-ap- 
pearing chalk. The mucker loaded 
into Euclid trucks which were backed 
into the tunnel. A minimum amount 
of hand mucking was required. Ac- 
cess was available to the tunnel con- 
tractor onlv from the downstream end 
for both excavation and concreting. 


4. Another jumbo, which was 
truck mounted, moved into position 
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with the ring beam. The upper three 
sections of the beam were loosely 
bolted together and were suspended 
in a vertical position from the posi- 
tioning platform of the jumbo. The 
angle spacers were used to locate the 
position of the new ring beam in rela- 
tion to the last ring, and jacks mounted 
on the jumbo moved it out to the 
correct radial position. The con- 
necting bolts were tightened and the 
invert segment of the beam inserted. 
The ring beam was then set to line 
and grade with hardwood blocks. 


5. Rails for the saw jumbo and the 
mucker were extended and the opera- 
tions repeated. 


Each pass of the coal saw ad- 
vanced the tunnel 8 ft. The ring 
beams were kept 9 ft behind the face. 
This sequence of operations left 8 ft 
of tunnel roof unsupported while 
miners were required to work beneath 
it. After several roof fall-outs had 
occurred, the contractor devised a 
rolling canopy cantilevered from the 
most forward ring beams out to the 
tunnel heading. This canopy was 
made from reinforcing bars and was 
sturdy enough to stop most fall-outs. 
Other fall-outs were retarded suffi- 
ciently to give warning to the men 
working below so that they could 
move out of danger. Several fall-outs 
occurred after installation of the can- 
opy that might have resulted in seri- 
ous accidents if it had not been used. 
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Pumpcrete was used to line the 
tunnels. Each monolith was 24 ft 
long and divided into invert and arch 
pours. The invert pour extends 30 
deg to each side of the vertical center 
line. The curved surface was 
screeded, troweled, and treated by a 
vacuum process where specified. The 
arch forms were jumbo mounted and 
of the telescoping type. Doors in the 
sides of the forms provided access for 
workmen into the space between the 
form and the chalk face. When con- 
creting reached the height of the top 
row of form doors, a pipe inserted 
through the bulkhead form at the 
crown was used to place the crown 
concrete. Cores taken later proved 
that this method provided good, 
dense concrete. However, the con- 
tractor proposed to place the crown 
of the arch pours by means of risers 
through the roof form. Several test 
monoliths were cast by pumping 
through the risers, and test cores 
drilled. When the concrete was 
found to be adequate and all over- 
break voids were filled, the rest of the 
monoliths were placed by this 
method. The form jumbos_ were 
mounted on wheels which traversed 
rails supported on the invert pours. 

Free-standing steel penstocks, 22 ft 
in diameter, will be installed in the 
tunnels with a finished concrete 
diameter of 28 ft. These penstocks 
will be supported by rockers and 
pedestals spaced at 24-ft centers. A 


Spillway structure, shown 
under construction, con- 
tains twenty-one 40 x 29- 
ft radial tainter gates. 


FIG. 4. Spillway, for which sectional eleva- 
tion along center line is shown below, is 
located in left (east) abutment. Spillway 
structure consists of 2] bays, 40 ft long, 
through which discharge will be controlled 
by radial tainter gates individually operated 
by electrically driven hoists. 


Berm E!. 1370—~ 
\ 


Stilling basin 





contract for furnishing and installing 
the penstocks, together with the surge 
tanks, has been awarded. 

When the reservoir is at maximum 
pool elevation, water from the flood 
control tunnels will have an initial 
velocity of from 80 to 90 fps. Two 
stilling pools have been provided to 
dissipate the energy. The upper or 
primary pool is a flared chute 500 ft 
long with side walls 48 ft high and a 
25-ft-high ogee weir at the down- 
stream end. Training piers about 
140 ft long at the upstream end dis- 
tribute the flow to the weir. 

The slab for the primary pool floor 
is 3 ft thick with continuous rein- 
forcement located at the mid-depth 
each way. The slab is cast directly 
on the chalk surface and anchored 
with deep 1'/,-in. bars. Laboratory 
tests show that concrete cast on chalk 
has very low bond value. Therefore, 
to make the anchors effective, they 
were extended to the necessary depth 
to balance maximum uplift. A me- 
chanical anchor was provided by ex- 
panding the bottom diameter of the 
hole to twice its drilled diameter, 
inserting an anchor bar with a plate 
welded to the bottom, and grouting 
the bar in place. Tensile strength 
of the chalk is very low because of the 
presence of joints, and was assumed 
to be zero in all uplift computations. 

The secondary pool begins at the 
downstream edge of the ogee weir at 
the downstream end of the primary 
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pool and terminates with a 6-ft-high 


end sill 175 ft downstream. The 
floor slab is 19 ft below that of the 
primary pool. Side walls of the 
semigravity type are 50 ft high 
measuring from the basin floor. 

A channel will be excavated to re- 
turn the water to the river. Land- 
ward of this channel the chalk was 
cut toa 4:1 slope. A 5-ft-thick con- 
crete slab was cast against the chalk 
and anchored back to it with 1!/,-in. 
anchor bars spaced at 5-ft centers 
each way. This paved face varies in 
height from 50 ft at the upstream end 
to 28 ft at the downstream end in a 
distance of 495 ft. 


Powerhouse Construction 


The powerhouse is being con- 
structed under two contracts. The 
first includes the substructure and 
tailrace and the second the super- 
structure, together with installation 
of the generating units and auxiliary 
equipment. This method of con- 
struction was selected so that the flow 
to be diverted through the eight 
power tunnels can pass through the 
powerhouse substructure during con- 
struction of the closure section of the 
embankment. 

There will be eight main generating 
units with Francis-type turbines rated 
at 57,500 hp each under 112 ft of head 
with a speed of 85.7 rpm. The gen- 
erators will deliver 42,105 kva at 95- 
percent power factor and 13,800 
volts. The turbines and generators 
are now under contract with the 
Allis-Chalmers Manufacturing Co., 
and Westinghouse Electric & Mfg. 
Co., respectively. Two overhead 
cranes of 150-ton capacity each, under 
contract with Cyclops Iron Works, 
will be provided for installation and 
maintenance of the generating units. 
Four of the generating units will be 
equipped with high-speed governors, 
and their penstocks will be provided 
with surge tanks. The other four 
units are intended to operate on 
“blocked load” and will be equipped 
with slow-speed governors. To avoid 
the fabrication of extra-thick shell 
plates and to better distribute the 
foundation loading over the tunnels, 
eight surge tanks will be constructed, 
operating in pairs on each of the four 
regulating units. The surge tanks 
will be of the restricted-orifice type, 
59 ft in diameter and 100 ft high. 

Present plans call for four 115-kv 
and five 230-kv transmission lines 
ultimately to emanate from the 
switchyard, with provisions for one 
future unassigned line of each voltage. 
These lines will tie the power plant in 
with other plants to be built on the 
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Missouri River and with publicly 
owned systems in the surrounding 
territory. 

The spillway (Fig. 4) will be located 
in the left (east) abutment of the dam 
landward from the outlet works. 
Construction has been divided into 
two stages. Stage 1 will include con- 
struction of the approach channel 
walls and slabs, the gate structures, 
including the weir, piers, pier exten- 
sions, pier extension slabs, spillway 
bridge and tainter gates, abutment 
structures, and downstream abut- 
ment walls. Stage 2 will include the 
chute and stilling basin downstream 
from Stage 1. 

The mass-concrete overflow weir 
will extend in a straight line between 
abutments and will be divided into 21 
bays 40 ft long by twenty 8-ft piers 
for a net length of 840 ft. The up- 
stream face of the weir will be verti- 
cal, and the top and downstream face 
will be in the form of an ogee curve 
with a crest elevation of 1,346 ft, or 21 
ft above the approach channel floor. 
To control discharge over the weir 
there will be twenty-one 40 X 29-ft 
tainter gates individually operated by 
electrically-driven hoists placed near 
the top of the piers and abutments 
beneath the spillway bridge. The 
bridge will be a deck-type structure 
seated on the piers and abutments to 
accommodate the highway across the 
top of the dam. Each pier will con- 
tain access shafts and ladders leading 
from the hoist level to a trunnion 
access level. Each pier will be ex- 
tended downstream from the weir for 
a distance of 30 ft to serve as a train- 
ing wall. The footings of these pier 
extensions will provide the paved 
floor for a portion of the chute. 

The east and west abutments will 
be reinforced concrete semi-gravity 
structures containing access stair- 
ways and ladders leading from the 
gate machinery level to a trunnion 
access level and to a gallery in the 
base of each structure. The west 
abutment will also include a control 
building containing space for control 
rooms, storage, and a standby gener- 
ator for gate operation. The gallery 
will provide means to inspect the in- 
terior of the structure and to drain 
seepage collected by the pressure re- 
lief wells and the foundation drainage 
pipes. 

The spillway chute will be 1,000 ft 
wide with a 4-percent slope for a dis- 
tance of 1,020 ft and a 20-percent 
slope for a distance of 400 ft to the 
floor of the stilling basin at El. 1,198. 
The stilling basin will be 200 ft long 
and will be terminated at the down- 
stream end by an end sill 30 ft long. 
The discharge channel will be flanked 





with walls for an additional 155 ft and 
paved for a distance of 75 ft. 

The concrete is composed of crushed 
Sioux “‘quartzite’’ coarse aggregate, 
a specially processed glacial sand, 
Type Il portland cement, and neu- 
tralized Vinsol resin air-entraining 
agent added at the mixer. The con- 
crete was designed for a 28-day 
minimum compressive strength of 
3,000 psi and a maximum water- 
cement ratio of 6 gal of water per sack 
of cement. The main bulk of the 
concrete contains 3-in. and 1'/>»-in. 
maximum-size aggregates, but 6-in. 
maximum-size aggregate will be used 
in the mass concrete of the spillway 
gate structure and the heavy walls. 
The cement content of the 6-in.- 
aggregate concrete varies from 3 to 4 
sacks per cu yd, that of the 3-in. 
aggregate is 4 sacks, and that of the 
1'/»-in.-aggregate is five sacks per cu 
yd. The 1'/,-in.-aggregate concrete 
placed in the tunnels, however, con- 
tains up to 6 sacks of cement per cu 
yd of concrete. 


Air Content of Concrete 


Air content of that part of the con- 
crete containing only aggregate 
smaller than 1'/; in. is 3.0 to 6.0 per- 
cent of the volume of the concrete. 
To insure adequate durability, the air 
content of the concrete was main- 
tained near the upper limits. To re- 
duce the over-all temperature change, 
thereby reducing the tendency for 
cracks to form, the temperature of 
the concrete immediately after place- 
ment was not permitted to exceed 
65 deg F in hot weather and 60 deg F 
in cold weather. The placing tem- 
perature was controlled by precooling 
the coarse aggregate, refrigerating 
the mixing water, and adding chipped 
ice. 

Sources of coarse aggregate were 
selected after a comprehensive survey 
of deposits within an economical 
shipping radius of the site. The 
source finally approved was in the 
Sioux quartzite formation which out- 
crops in a number of places in south- 
eastern South Dakota. This ma- 
terial is practically pure silica, very 
tough, with a high compressive 
strength and an excellent service rec- 
ord in concrete. However, it has a 
tendency to break into flat and 
elongated particles, and the producers 
at first felt that it would be impossi- 
ble economically to approximate the 
cubical shape desired. However, by 
properly designing their plant, they 
were able to obtain the desired par- 
ticle shape and the manufacturing 
cost was not excessive. 

Fine aggregate was obtained from 
fluvio-glacial sand deposits in the 
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flood plain of the Big Soux River near 
Hawarden, Iowa. Similar deposits 
occur along the Big Sioux as far north 
as Watertown, S. Dak. One of the 
characteristics of this glacial sand is 
the lack of material in the finer frac- 
tions; consequently it was necessary 
not only to wash and classify the sand 
by conventional methods, but to run 
part of it through a rodmill to make 
up for the deficiency in fine material. 
The desired fineness modulus of the 
sand was about 2.5 and the grading 
was designed for use in concrete with 
low cement contents. 


Construction Begun in 1946 


Construction of access facilities to 
the dam site, housing and utilities 
for Government and _ contractors’ 
employees, in the area which has be- 
come Pickstown, began in the sum- 
mer of 1946. The town now has a 
population of 3,000. Work on the 
dam proper began in the fall of 1947 
with a small earthwork contract to 
fill a chute of the Missouri River in 
the left bank as a base for later em- 
bankment construction. As of June 
15, the rolled embankment on the 
left bank of the river is complete and 
the embankment on the right bank is 
under construction. All 12 tunnels 
have been holed through and lined. 
The intake structures, flood-control 
stilling basin, and powerhouse sub- 
structure are complete. River diver- 
sion and closure will be made during 
the summer and fall of 1952. Con- 
struction has continued vigorously 
since the start, and present planning 
contemplates first power generation 
late in 1953. The project will be 
ready to assume all its multiple-pur- 
pose functions in the spring of 1955. 

Principal construction to date has 
been handled under ten major con- 
tracts. Western Contracting Corpo- 
ration have succeeded themselves on 
three earthwork contracts, with L. 
Garland Everist as project manager. 
Silas Mason Co. has successfully com- 
pleted the 12 power and flood control 
tunnels under the field management 
of R. B. Jewell, M. ASCE. The in- 
take control structures, now complete, 
have been built by the Al Johnson 
Construction Co. and Winston Bros. 
Co., joint venturers, with Oscar 
McCormick as project manager. The 
same combine is constructing the 
spillway control structure under a 
contract for Spillway Stage 1. An 
eight-bay powerhouse substructure, 
tailrace, and flood-control stilling 
basin have been completed by Mc- 
Carthy Improvement Co. under the 
field management of A. E. Foote. 
Work under the powerhouse contract 
has been started by Donovan-Lover- 
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ing-Boyle, joint-venture contractors. 
Mason F. Travis is project manager. 
Contracts for construction of the steel 
penstocks and surge tanks, and the 
concrete-lined chute portion of the 
spillway structure have recentiy been 
awarded to Pittsburgh Des Moines 
Co. and a combine of Al Johnson Con- 
struction Co., Peter Kiewit and Sons’ 
Co., Western Contracting Corp. and 
Condon-Cunningham Co., respec- 
tively. 

Construction of the dam proper has 
been planned under 11 major con- 
tract components. This is partially 
due to the nine-year construction 
period and the difficulty of matching 
expenditures and annual fund appro- 
priations. It is also desirable to com- 
plete the work as early as possible and 
this could only be done by starting 
construction as designs of structure 
components were completed, in ac- 
cordance with a carefully planned de- 
sign schedule. By keeping the con- 
tract size and construction time 
within reasonable limits, more accu- 
rate bidding has resulted during 


this period of economic uncertainty. 

The described course of action re- 
quired that a detailed construction 
planning program be conducted as an 
engineering function rather than as 
part of the usual responsibility of the 
contractor. Because of this program 
it has been feasible to fit the various 
contract components into a continu- 
ous logical construction program, 
with each contractor knowing his 
responsibility regarding timing of 
operations and minimizing interfer- 
ences with the work of other con- 
tractors. 

The Omaha District of the Corps of 
Engineers is directing construction. 
The writer is District Engineer. J. 
O. Ackerman, A.M. ASCE, heads the 
Engineering Division. The Con- 
struction Division is headed by Ralph 
R. Hawthorne. George O. Evans is 
Area Engineer in charge of Corps of 
Engineers operations at the job site. 


(This article is based on a paper presented 
by Colonel Hoeffer before a Waterways Divi- 
sion session presided over by Wendell E. John 
son, at the ASCE Denver Convention.) 


How would you do it? 


Some of the most fascinating chapters in the life and mem- 
ory of an engineer are those which deal with the unusual 
and unexpected situations which almost got him down but 


from which he finally emerged the victor. 


H. J. Gilkey 


Even the best of our highway pavements are virtually un- 


fumigated as regards the bugs (against most of which we con- 
tinue to be more or less helpless). For example, research has 
shown that in hot weather the edges of a concrete highway slab 
are more subject to damage from a heavy wheel load in the 
night or early morning, whereas the mid-region of the slab (if 
there is no center joint or hinge), is more vulnerable from mid- 
day to evening. Why should this be true? For solution, see 
page 95. 


This is the fifth installment of a series which started in the 
February 1952 issue of Crvm ENGINgeERING. In the April issue an article, 
“The Unexpected in Engineering: The Bugs."’ explains the project and en- 
larges upon the central theme that problems of the past created the practice of 
the present; that “The engineering of today rests upon a coral reef; sturdy 
remnants of yesterday's bugs.’’ The process is a continuing one; there will al- 
ways be today’s and tomorrow's bugs to add zest and gray hairs to the prac- 
tice of a profession that in its very nature must cantilever from a codified 
past to an untried future. ‘‘Long live bugs” is an ever-present challenge to the 
virility and ingenuity of the engineer. If you have a good bug, why not share 
it? H.J.G. 


Epiror's Note: 
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The renovation of the Executive 


Mansion, popularly known as the 
“White House,’ has probably aroused 
greater interest throughout the coun 
try than any other construction proj 
ect in recent years, especially with 
the President again in residence as of 
March 27, 1952. Under date of Feb 
ruary 3, 1948, and as the newly in 
ducted President of the American So 
ciety of Civil Engineers, I received a 
most startling letter, the essential 
portion of which read as follows 


“It will be appreciated if you could find it 
possible to come to the White House at 
10:00 a.m., February 25, 1948, for a meet 
ing with Mr. Howell Crim, Chief Usher of 
the White House, and Mr. Lorenzo Winslow, 
Architect of the White House. We are also 
inviting Mr. Douglas W. Orr, President of 
the American Institute of Architects, and 
Mr. W. E. Reynolds, Commissioner of Pub- 
lic Buildings, Washington, D.C. The pur 
pose of this meeting is to make a structural 
survey of the safety of the White House.”’ 


The letter was signed by Matthew 
J. Connelly, Secretary to the Presi- 
dent. In company with Mr. Orr, I 
attended the meeting at the White 
House on February 25, 1948. We 
were met by Messrs. Crim, Reynolds 
and Winslow. 

The President and others entrusted 
with the responsibility for the build 
ing had become alarmed at the in 
creased effects of vibration in the 
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second floor, manifested by the tin 
kling of the huge crystal chandeliers, 
the ominous creaking of timbers and 
other indications of possible struc 
tural defects. We carefully reviewed 
the few available plans of the build 
ing and made as complete an inspec- 
tion as was possible with the essential 
structural portions of the building 
shrouded in plaster and building fin 
ish. It was perfectly obvious that 
the building, particularly the second 
floor where the family lived, was a fire 
trap, becoming structurally unsafe, 
and could not meet the requirements 
of any fire or building ordinances 
worthy of the name. 

A report, then confidential, was 
immediately made to the President 
and signed by Messrs. Reynolds, Orr 
and myself, to the following effect: 


I FINDINGS AS TO STRUCTURAL 
ASPECTS 

The second floor, generally, including 
the partitions, is of wood construction 
The wood is in good condition, but ob- 
viously very dry 


> 


B. The building has been remodeled from 
time to time by the installation of wir- 
ing and piping of various sizes by cut- 
ting sections or holes through support- 
ing beams 

C. From the information submitted to the 
Committee, and from our preliminary 
inspection, it is our opinion that the 
timber construction is inadequate 


A 


~ 


lil 


D 


RICHARD E. DOUGHERTY, PAST-PRESIDENT ASCE, 


FINDINGS AS 
HAZARDS 

The second floor, alone of all floors in 
the building, is of non-fire resistant con 
struction, the has thoroughly 
dried, and is a definite fire hazard 

The building violates many of the prin 
ciples of good fire engineering practic« 
and presents a definite 
persons and property 


TO FIRE 


wood 


fire hazard to 


PREVIOUS FINDINGS 

McKim, Mead and White, Architects, 
remodeled the White House in 
1902, pointed out the hazards connected 
with the second floor construction 
Delano and Aldrich, Architects, who 
were the consulting architects on the 
reconstruction of the third floor in 
1927, strongly recommended the recon 
struction of the second floor 

It is obvious that these conditions have 
existed for a great number of years and 
should not be permitted to continue 


who 


RECOMMENDATIONS 

The live load on the second floor should 
be restricted 

Extreme diligence should be exercised 
as to fire alarm and protection 

The situation should be carefully 
watched and further investigations 
conducted to determine the’ advisabil 
ity of additional interim repairs 

The second floor should be recon 
structed of fire-resistant construction 
at the earliest practicable date, together 
with appropriate changes throughout 
the building, to meet modern design 
standards. 
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Cracked timber beams in second floor 
were found to be hung by rods from 
third-floor steel (right). These tim- 
bers were part of 1817 restoration. 


LEFT 
Cut-away perspective of White House OFS meee 
shows structural-steel interior frame 
which supports all dead and live 
loads except exterior masonry walls, 
which were underpinned and sup- 
ported on concrete walls extending 
to gravel stratum 24 ft below ground 
level. This drawing by Logan 
Reavis, showing South Portico eleva- 
tion, is reproduced by courtesy of 
Steelways of American Institute of 
Steel Construction. 


‘The White House made safe 





Wooden floor and walls of 
President's second-floor living 
quarters were structurally in- 
adequate and a definite fire 
hazard. 








Past-President EJC; Vice-President, Retired, New York Central System; C g Engi , New York, N.Y. 





Even then, and until a sufficient 
amount of plaster and building finish 
sng had been removed to permit adequate 
=F inspection, no one realized the extent PROMENADE . - 
of deterioration subsequently re- : : ~ 
in. | vealed. The only safe place on the : 
second floor seemed to be the much 
to discussed and maligned balcony. 
There were no proper fire exits for 
either the second or third floors. I 
inquired as to how, in the event of 
| fire or other emergency, they had ex- 
be pected to get a crippled President asin : 
out. The response was that a canvas | |) < 
chute had been constructed outside In draftsman’s perspec- ‘ 
he of his bedroom window on which he _ tive, southwest corner 
in § would be placed, in the event of of White House is cut SS) 
mn trouble, by one of his husky body- away to show under- sa 
| guards—then he would slide to the pinning, new basement 
ve lawn where an automobile stood floors, and new steel 
) ready for service night and day dur- framework in place. 
| ing the war period. While undoubt- | 
edly not so conceived, nevertheless, 
id the balcony did serve as sort of a 
psuedo-fire escape and would have a 3 
== given the President and his family a 
| chance to get out of their rooms with- 
out having to jump from a window or 
be thrown into a chute. 

Mr. Orr and I were requested to 
come to Washington again on Sep- re 
tember 8, 1948. We again met with ~t- 
, Messrs. Crim, Reynolds and Winslow 
t | together with C. L. Barber and C. K. Fim Ment. Fy 
Yingling, Jr., M. ASCE, structural 

engineers of the Public Building . % 
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Construction view of northeast cor- 
ner of White House shows under- 
pinning of exterior walls. 











































Service; Col. Douglas H. Gillette, 
Corps of Engineers; and Dr. Douglas 
E. Parsons, M. ASCE, Chief, Build- 
ing Technology Division, National 
Bureau of Standards. Dr. Parsons 
reported then and subsequently as to 
various tests on the masonry. Among 
other things, we found that, in order 
to play safe and counteract some of 
the vibration, two 1-in. rods had been 
placed to suspend that part of the 
second floor carrying the President's 
office from the steel of the third floor 
and directly above the Blue Room 
with its heavy chandelier. Small 
rods had been placed at several other 
locations, suspending parts of the sec- 
ond floor from the third floor. 

Two of the carrying timbers on the 
second floor were found to have been 
badly split longitudinally and had 
been reinforced by clamps. A brick 
pilaster, extending from the founda- 
tions and supporting one end of an 
important steel truss carrying a sub- 
stantial part of the third floor, was 
found to be cracked and slowly but 
definitely showing signs of failure. 
Late in January 1950, as demolition 
progressed, this pilaster was found to 


Oval Room on ground floor exhibits typical 
tile wall partitions and fireproofed steel frame. 
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After exterior walls were underpinned, tem- 
porary steel frame was placed inside build- 
ing to support third floor and roof while 
crumbling interior brick walls were de- 
molished and two-story basement excavated. 
Front-end loaders and small trucks exca- 
vated 10,000 cu yd for basement. 


have been cut for large ventilating 
and heating flues on the second floor 
level. Both timbers and masonry in 
various essential structural locations 
had been indiscriminately cut to pro- 
vide for heating and ventilating flues, 
plumbing, water lines and other pip- 
ing and electrical conduits. It is a 
wonderful thing to contemplate the 
abuses that materials of construction 
sometimes will undergo before failure. 
The interior walls, on inadequate 
foundations, primarily built of brick 
masonry laid with lime mortar, were 
seriously cracked in places by settle- 
ment. The exterior walls were gen- 
erally about 4 ft thick with the outer 
course of Virginia sandstone and with 
a backing of stone or brick. 

Mr. Orr and I concluded with Com- 
missioner Reynolds that a major oper- 
ation would be required and not 
merely a reconstruction of the second 
floor. In October 1948, when evi- 
dence was found of movement of 
plaster in the East Room, a detailed 
inspection revealed that a large sec- 
tion of the heavy ornamental plaster 
forming the ceiling of the East Room 
had dropped about 6 in. from the 
supporting timbers above. It was 
fortunate indeed that a large block 
of plaster had not fallen in the East 
Room on the occasion of some formal 
reception. The large and enormously 
heavy crystal chandeliers, three in the 
East Room and one in the Blue Room, 
constituted definite hazards. The 
President moved to Blair House in 
November 1949. 


A History of the Building 


The White House was originally 
projected and the cornerstone laid in 
1792 with an elaborate ceremony 
conducted by the Freemasons of 
Georgetown. There was apparently 


Column footings for permanent in- 
terior steel framework are seen in 
place in new basement excavation. 


a celebration after the ceremony at 
Mr. Sutter’s Fountain Inn in George- 
town, where an elegant dinner was 
provided with sixteen different toasts. 
After the restoration of 1817, the 
walls were painted white, probably to 
offset discoloration and variation in 
the texture of the sandstone. Origi- 
nally known as “The President's 
House’ until the time of Abraham 
Lincoln, it was then officially called 
the “Executive Mansion”’ and so con- 
tinued until Theodore Roosevelt is- 
sued an Executive Order establishing 
the name of the ‘“‘White House.” 
The building was designed by 
James Hoban, an Irish architect, who 
won a competition which included 
Thomas Jefferson as an anonymous 
participant. Mr. Jefferson came out 
second. Hoban’s conception sup- 
posedly followed the exterior of the 
Palace of the Duke of Leinster in 
Dublin, Ireland, now called Leinster 
House, and presently serves as the 
meeting place of both Houses of the 
Irish Parliament. The building was 
completed at a reported cost of $400,- 
000, and was placed in service during 
the Administration of John Adams in 
1800. After Thomas Jefferson be- 
came President in 1807 and assisted 
by Benjamin F. Latrobe, a most 
prominent architect of that day, he 
developed the designs of the North 
and South Porticoes and the East and 
West Terraces. The South Portico 
was added in 1824 under James Mon- 
roe and the North Portico in 1829 un- 
der Andrew Jackson. The building 
was burned by the British in 1814 and 
restored in 1817. The original timber 
construction was replaced, supported 
on the existing exterior walls. Other 
men in those days, faced with the 
decision as to whether or not to tear 
the building down and start anew, 
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steel frame. 


had decided against such procedure. 
Modern conveniences, then decidedly 
limited, were introduced from time to 
time without much regard for the cut- 
ting of timber and masonry. 

The office functions of the White 
House are located in separate wings 
which are actually independent struc- 

tures although connected with the 
fmain building. The President’s of- 
fice, the Cabinet Room and other gen- 





eal offices are located in the West 
Wing constructed in 1902. This 
wing, originally constructed under 


Theodore Roosevelt, was completely 
rebuilt in 1910 and the attic space 
converted to office space in 1927. 
The wing was substantially damaged 
by fire in 1929 and restored in 1930 
and largely rebuilt in 1934. The 
East Wing, providing additional office 
space, small assembly and conference 
roms, was constructed in 1942 under 
Franklin D. Roosevelt. These wings 
are of modern construction and there 
sno problem in that connection ex- 
cept that the office space available to 
the President on the White House 
grounds is neither adequate nor con- 
venient for the purpose. 

Since 1817, there have been two 
major alterations. The first was in 
1902, during the administration of 
Theodore Roosevelt, when the first 
floor was rebuilt in an effort to re- 
store something of the original archi- 
tecture, and at the same time to in- 
troduce certain modern features 
and, among other things, to remove 
the office functions from the main 
building to the new West Wing. 
Changes were made in the ceremonial 
East Room, the State and Family 
Dining Rooms and, to a more limited 
extent, in the Blue, Green and Red 
Rooms, all of which, with the large 
hall and lobby, form the first floor. 
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Carpenters hang floor forms from permanent 
This view was taken at second 
floor level, looking east from Monroe Room. 





The second floor was left in its origi 
nal structural condition with its tim- 
ber framing, although the President's 
living quarters were somewhat mod- 
ernized. 

In 1927, during the administration 
of Calvin Coolidge, it was decided to 
improve the third floor construction 
and the roof structure was changed 
from timber to steel with a fire-resis- 
tant third floor, its weight being sus- 


pended from the roof trusses. The 
second floor was left unchanged. 
Thus, after 1927, the White House 


consisted of a first and third floor of 
fire-resistant construction and a sec- 
ond floor of timber dating back to the 
reconstruction after the fire of 1814. 
The reconstructions of 1902 and 1927 
obviously changed the distribution of 
stress throughout the building. The 
recommendations of the engineers 
and architects of those days that the 
second floor be reconstructed and 
made fireproof were disregarded be- 
cause of arbitrary executive limita- 
tions as to time and expense. 

An initial appropriation of $50,000 
for planning was authorized by Con- 
gress in 1948. Commissioner Rey- 
nolds, in conjunction with the White 
House Architect, L. S. Winslow, AIA, 
diligently proceeded to develop plans 
for reconstruction. At the request of 
the President, Mr. Orr and I collabo- 
rated with the Federal Works Ad- 
ministrator, Maj. Gen. Philip B. 
Fleming, M. ASCE, and Commis- 
sioner Reynolds, M. ASCE, in the 
presentation to Congress. Mr. 
Charles B. Spencer, President of 
Spencer, White & Prentis, all mem- 
bers of ASCE, who had been called 
into consultation, also appeared be- 
fore the Appropriations Committee 
of the Senate. The S8lst Congress, 
under Public Law 40, authorized an 





Workmen threaded permanent steel through 
windows and doors to final position in in- 
terior steel frame. 


appropriation of $5,400,000 predi- 


cated upon the following: 


“A. The underpinning of the founda- 
tions for the outer walls so that the building 
will rest upon a reliable stratum of sand and 
gravel at a level below the present wall foot- 
ings 

“B. The removal of all interior walls 
These walls have no spread foundations and 
rest upon inferior and compressible earthen 
materials 

“C. The construction of an independent 
interior structural steel frame to be sup 
ported by concrete piers that will be founded 
on the stratum of sand and gravel upen 
which the underpinning of the exterior 
walls will bear. 

“D. Delivery to the independent interior 
structural steel frame substantially all of 
the weight of the structure and its contents 
except, principally, the weight of the exte- 
rior walls 

“E. The construction of an entirely new 
basement under the entire building within 
the outer walls provided therefore by the 
underpinning of the exterior walls. 

“F. The replacement of the second floor 
by a new floor of fire-resistant construction 

“G. The replacement, including modest 
relocations and additions, of interior parti- 
tions and facilities upon the first and second 
floors; the remodeling and rearrangement, 
as may be appropriate, of the space and fa- 


Floor laying in East Room on first floor ap- 
proaches completion. 
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or not the old exterior wall could | 
successfully underpinned, thus re 
taining the shell of the old building 
constituted the most difficult and 
far-reaching question before the Com. 


mission in connection with the entirg 


project and may be outlined as fol 
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closed that, with the next construc- 
tional operation of the demolition of 
the interior bearing walls, floors and 
partitions and excavation of soil in 
the new basement area, a rebound or 
upward movement of the soil under 
the walls would, in all probability, 
result, even predicting that this 
rebound would be about one-six 
teenth of an inch. Results of precise 
leveling by the U. S. Coast and Geo 
detic Survey substantiated the lab 
oratory predictions. 

j) The final operation was the 
erection of structural steel, concrete 
floors, partitions, installation of fin 
ished floors and plaster and seemed to 
justify that there might be some ad 
ditional settlement 

k) During the entire construc 
tional period levels were taken at 
various locations on the structure and 
Readings were 
to tenths of millimeters ('/o59 in.) and 


at frequent intervals 


the results were plotted at an exag 
gerated vertical scale. The last read 
ings, taken after a six months’ inter 


il, indicated very slight movement, 


mostly upward and generally in a 
range of about in. The predic 
tions made before work started were 


found to be accurate to within less 


than ' . im. throughout the building 
despite the iriations in load, thick 
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Reconstruction made White House 
without changing exterior appearance, as 
shown by view of south facade after comple- 
tion of the work 


further, ‘“That with the exception of 
any subcontract to be made by the 
general contractor for underpinning 
and foundation work and work inet 
dental and appurtenant — thereto, 
which may be a cost-plus-a-fixed-fee 
contract, all other subcontracts made 
by the general contractor shall be 
fixed price contracts awarded on com 
petitive bids received from respon 
sible subcontractors.” 

As the work progressed, and in cet 
tain became necessary 
for the Congress to give additional 
authority to the Commission to ne 
yotiate certain subcontracts in the in 
terest of satisfactory progress, Con 
yress eventually (in 1951) added 
$561,000 to the initial appropriation 
to cover increased costs inerdent to the 


mstances, it 


Korean War The work under the 
yeneral contract was widely advert 
tised by Public Building Service on 


behalf of the Commission, and con 
tractors throughout the country were 


asked to advise whether or not they 
cared to bid with a submission of 
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cilities upon the ground floor; and the de- 
velopment of space provided in the new 
basement. 

“H. The construction of underground 
vaults for the accommodation of machinery 
and equipment for which there will be no 
appropriate available space within the re- 
modeled building or which, for safety rea- 
sons, is better accommodated elsewhere 

“I. The installation throughout the 
building of modern heating, plumbing, elec- 
trical light and power and communications 
systems. 

“J. The provision of complete air condi- 
tioning. 

“K. Theextension of the present elevator 
to the basement floor, the installation of a 
new service elevator to serve the lower floors, 
and a freight lift 

“L. The retention and perpetuation in 
the architectural development of the first 
and second floors of the basic proportions, 
space dispositions, finishes, details and mo 
tifs subject to such adjustment as shall be 
appropriate to accommodate modern ma 
terials and devices and to such minor cor 
rections as shall prove proper to eliminate 
violations of the architectural orders 

“M. The elimination of fire hazards other 
than those otherwise removed by the re 
construction of the second floor 

“N. The exterior appearance of 
building will not be changed 

“O. Installation of new floors upon the 
North and South Porticoes, granite steps 
leading to them, and replacement of con 
crete sidewalks in the formal garden by 
flagstones.”’ 


the 


Commission Appointed 


As recommended by the President, 
Public Law 40 of the Sist Congress 
authorized the work to be under the 
jurisdiction of a Commission to con- 
sist of: 

(1) Two Senators appointed by 
the President of the Senate 

(2) Two Representatives = ap- 
pointed by the Speaker of the House 
of Representatives 

(3) Two persons appointed by the 
President of the United States from 
the executive branch or from private 
life. 

Vice-President Barkley for the 
Senate designated Senators Kenneth 
McKellar of Tennessee and Edward 
Martin of Pennsylvania. Speaker 
Rayburn for the House of Represent- 
atives designated Congressmen Louis 
C. Rabaut of Michigan and Frank B. 
Keefe of Wisconsin, The two rep- 
resentatives of the President were Mr. 
Orr and myself. Mr. Orr and I were 
designated by the Commission as a 
Technical Committee to study and 
screen technical and contractual ques- 
tions covering everything from the 
foundations to the building finish and 
interior decoration, and to take any 
necessary action between meetings. 
The Commission was organized in 
June 1949 with Senator McKellar 
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as chairman and Mr. Orr as vice- 
chairman. Mr. Keefe retired from 
Congress at the end of 1951 because 
of a heart condition and died in Feb- 
ruary 1952. He was succeeded by 
Congressman J. Harry McGregor of 
Ohio. 

Toassist the Commission, Maj.Gen. 
Glen E. Edgerton (ret), M. ASCE, of 
the Corps of Engineers, was engaged 
as Executive Director, and Col. Doug- 
las H. Gillette was assigned by the 
Corps of Engineers to assist him. 
Mr. Reynolds was designated to act 
as contracting officer and was re- 
quested to prepare the necessary 
plans and specifications in conjunc- 
tion with General Edgerton and Mr. 
Winslow, the latter acting in his 
capacity as Architect of the White 
House. Mr. Winslow was designated 
as Secretary of the Commission. Mr. 
Reynolds was assisted by H. G. 
Hunter, M. ASCE, Deputy Commis- 
sioner; Allan S. Thorn, AIA, Super- 
vising Architect of Public Building 
Service; C. L. Barber, structural en- 
gineer; and William H. Kelly, proj- 
ect engineer. Mr. Winslow was as- 
sisted by Harbin S. Chandler, AIA. 

The Commission engaged as con- 
sulting engineers, Emil H. Praeger of 
New York and Ermest E. Howard of 
Kansas City, both members of ASCE, 
and as consulting architect, William 
Adams Delano, AIA, of New York. 


Exterior Walls Retained 


There was considerable discussion 
in Congress and elsewhere as to 
whether or not the building should be 
completely demolished and repro- 
duced as closely as possible with 
walls of marble, limestone or granite, 
or possibly by the method of remov- 
ing the stones forming the existing 
walls, laying them out on the White 
House lawn, carefully diagrammed 
and catalogued, and then replacing 
them in conjunction with an inde- 
pendent steel frame and fireproof 
construction to carry the interior 
walls and roof independently of the 
exterior walls. This last-mentioned 
method had been followed in connec- 
tion with the restoration of many 
Egyptian temples and similar struc- 
tures. Estimates showed that there 
would be a difference in cost of less 
than ten percent from the plan finally 
adopted as against the other methods 
above outlined. The decision to re- 
tain the old exterior walls met with 
general approval. It would have 
amounted to substantial desecration 
to have acted otherwise, particu- 
larly as it seemed to be quite unnec- 
essary. 

The structural and foundation 
problems and the question of whether 





or not the old exterior wall could tk 
successfully underpinned, thus re. 
taining the shell of the old building 
constituted the most difficult an¢ 
far-reaching question before the Com. 
mission in connection with the entire 
project and may be outlined as fol. 
lows: 

(a) Before the recent renovation, 
the White House was a four-story 
building consisting of ground floor, 
first floor, second floor and _ third 
floor. There was no basement except 
in one small area and the lower floor 
was at grade level. The construction 
was entirely ‘“‘wall bearing.’ The 
exterior walls, generally of sandstone, 
were in reasonably good condition. 

(b) There were two longitudinal 
interior walls, one at either side of 
the long central corridor, and trans. 
verse walls separating the rooms on 
the north and south sides of the build. 
ing. These interior walls were of 
brick, generally about 3 ft thick in 
the upper floors and 4 ft thick in the 
lower floors. 

(c) The construction of the floors 
was of various materials. The roof 
and third floor were of terra cotta 
blocks supported by steel beams; the 
second floor was of timber; and the 
first floor was of concrete slabs and 
steel beams. The pattern of framing 
was east to west and, therefore, the 
interior transverse walls carried a 
large percentage of the dead and live 
floor loads. 

(d) All walls were supported on a 
clay soil about four feet below grade, 
but despite the heavy loading of the 
interior walls, there were generally 
no projecting footings under these 
walls as contrasted with generous 
spread footings under the exterior 
walls. As would be expected under 
this condition, the interior walls 
settled more than the exterior walls 
and large cracks developed at their 
junctions. 

(e) A system of temporary steel 
shoring was carefully designed with 
two objectives: (1) to support the 
third floor and the roof and (2) to offer 
lateral support to the side-walls made 
necessary by the removal of the lat- 
eral support afforded by the old floors 
and walls. 

(f) In the renovation, all interior 
walls and floors were demolished and 
only the exterior walls and the roof 
were retained. The steel erection 
was difficult inasmuch as the various 
columns and beams had to be 
threaded through windows and 
around the temporary shoring sup- 
porting the roof. 

(g) In the renovated building a 
two-story basement was added to 
provide for increased mechanical and 
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dectrical equipment, adequate public 
vatory facilities (previously nonexis- 
tent), much needed storage space, etc. 
The structural necessity for under- 
ining the exterior walls to a level 
gme 20 ft below the levels of the 
original foundations served not only 
the structural purpose but permitted 
amuch needed two-story basement. 
The soil at this lower level consisted 
of sand and gravel, a more favorable 
material than the clay at the higher 
evel of the old footings. Despite 
the removal of the heavy interior 
bearing walls, the weight of the struc- 
ture as renovated is greater than that 
of the original building. This is ac- 
counted for by the added weight of 
the underpinning walls and the new 
basement floors. 

(h) A number of borings were 
taken, two large test pits were dug to 
the new foundation levels and tests 
were made on the soil in the test pits. 
Laboratory studies of soil samples at 
the new foundation level indicated 
that the sand and gravel stratum 
could safely support a unit load of 4 
tons per sq ft. Independent designs 
were made on two bases: (1) Unit 
loads of 4 tons per sq ft for total dead 
plus live loads; and (2) Unit loads of 
3tons per sq ft for total dead plus 
about 20 percent of total live load. 
The superstructural live loads are 
generally about 100 psf. The final 
design was based on the second prem- 
ise which produces a more realistic 
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foundation loading condition. 

Despite the fact that the soil under 
the new basement is of greater load 
bearing value than that at the higher 
level, borings at the site disclosed a 
condition which called for a thorough 
foundation analysis. A layer of silt, 
about 6 to 7 ft thick, was encountered 
about 17 ft below the bottoms of the 
new foundations. Below this silt 
stratum, the soil is generally sand and 
gravel to rock with some silt inter- 
mingled usually in thin layers. The 
underpinnings and the new basement 
thus extended the footings into a 
satisiactory substratum of hardpan. 
(i) The first constructural opera- 
tion was that of underpinning the ex- 
terior walls, 4 ft thick, with concrete 
in sections approximately 4 ft long 
and 24 ft in depth. Previous labora- 
tory study of undisturbed soil sam- 
ples made in the Soils Laboratory 
of Columbia University by Prof. 
Donald M. Burmister, M. ASCE, in 
collaboration with Mr. Praeger indi- 
cated that the underpinning operation 
would, in all probability, cause ex- 
terior wall settlements of about one- 
third of an inch during the construc- 
tion period. Further, these same 


laboratory considerations also dis- 












closed that, with the next construc- 
tional operation of the demolition of 
the interior bearing walls, floors and 
partitions and excavation of soil in 
the new basement area, a rebound or 
upward movement of the soil under 
the walls would, in all probability, 
result, even predicting that this 
rebound would be about one-six- 
teenth of an inch. Results of precise 
leveling by the U. S. Coast and Geo- 
detic Survey substantiated the lab- 
oratory predictions. 

(j) The final operation was the 
erection of structural steel, concrete 
floors, partitions, installation of fin- 
ished floors and plaster and seemed to 
justify that there might be some ad- 
ditional settlement. 

(k) During the entire construc- 
tional period levels were taken at 
various locations on the structure and 
at frequent intervals. Readings were 
to tenths of millimeters ('/250 in.) and 
the results were plotted at an exag- 
gerated vertical scale. The last read- 
ings, taken after a six months’ inter- 
val, indicated very slight movement, 
mostly upward and generally in a 
range of about '/,0 in. The predic- 
tions made before work started were 
found to be accurate to within less 
than '/; in. throughout the building 
despite the variations in load, thick- 
ness of silt and depth of overburden. 

The whole underpinning and foun- 
dation problem was exhaustively con- 
sidered by the Commission and its 
Executive Director with Commis- 
sioner Reynolds and the consulting 
engineers, Howard and Praeger, to- 
gether with the general contractor, 
John McShain, and the underpinning 
and foundation contractors, Spencer, 
White & Prentis. A complete record 
of the foundation studies is em- 
bodied in an article by Professor Bur- 
mister in the Columbia Engineering 
Quarterly for March 1952, and the pre- 
cise leveling is covered in an article 
by Howard S. Rappleye, M. ASCE, of 
the U. S. Coast and Geodetic Survey 
and included in the 7ransactions of 
the American Geophysical Union for 
February 1952. 


Nature of Contracts Outlined 


The Act of the Slst Congress pro- 
vided that: “Any cost-plus-a-fixed- 
fee general construction contract en- 
tered into in pursuance of this author- 
ity shall be awarded on competitive 
bidding among responsible general 
contractors upon the amount of the 
fixed fee to accrue from the perform- 
ance of such contract.” In consider- 
ation of the paramount importance of 
the underpinning and foundation 
work, the Act of Congress provided 


Reconstruction made White House safe 
without changing exterior appearance, as 
shown by view of south facade after comple- 
tion of the work. 


further, ‘“That with the exception of 
any subcontract to be made by the 
general contractor for underpinning 
and foundation work and work inci- 
dental and appurtenant thereto, 
which may be a cost-plus-a-fixed-fee 
contract, all other subcontracts made 
by the general contractor shall be 
fixed price contracts awarded on com- 
petitive bids received from respon- 
sible subcontractors.” 

As the work progressed, and in cer- 
tain instances, it became necessary 
for the Congress to give additional 
authority to the Commission to ne- 
gotiate certain subcontracts in the in- 
terest of satisfactory progress. Con- 
gress eventually (in 1951) added 
$361,000 to the initial appropriation 
to cover increased costs incident to the 
Korean War. The work under the 
general contract was widely adver- 
tised by Public Building Service on 
behalf of the Commission, and con- 
tractors throughout the country were 
asked to advise whether or not they 
cared to bid with a submission of 
their qualifications. Fifteen poten- 
tial general contractors eventually re- 
sponded with bids ranging from $100,- 
000 to $950,000 and averaging $341,- 
000, with most of the bids between 
$200,000 and $350,000. The con- 
tractors’ fee consisted of a lump sum 
of money, exclusive of any addition to 
total construction costs and including 
the following: 


A. Gross anticipated profit. 
B. General overhead including; 
(1) Interest upon monies; 
(2) Sales fees, expenses and commissions; 


State Dining Room exemplifies care with 
which interior of White House was restored 
in keeping with historical accuracy. 
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(3) Rent of central and branch offices 

(4) Salaries and wages (including insur 
ance and taxes thereon), traveling expenses 
of central and branch office employees, Con 
tractor’s Manager and Chief Accountant, 
all such employees as engineering, clerical, 
surveyors, estimators, expeditors, office 
managers, accountants, purchasers, paymas- 
ters, timekeepers, material checkers, clerks, 
stenographers, typists, watchmen, water- 
boys and all other job overhead employees, 
excluding Superintendent, Assistant Super- 
intendent and General Foremen 

(5) Regular central and branch office ex 
penses 

(6) Bonuses, premiums and rewards to 
managers or superintendents or other em 
ployees, or contributions to charitable insti 
tutions 

(7) Taxes and similar charges 


C. Use of small tools and rope which will 
include all tools, devices and minor appli 
ances classed as expendables 


D. Use of engineering instruments, office 
equipment and supplies, communication 
service, including telephones, telegrams, etc 


E. Use of construction equipment, whether 
for his own use or available to other con 
tractors, excluding construction equipment 
furnished by subcontractors. This meant all 
costs except for electric current and labor of 
operators, and including the following: 

(1) Rental. 

(2) Depreciation, interest, taxes and in 
surance 

(3) Maintenance including labor therefor 

(4) Repairs including labor therefor 

(5) Fuel, grease, oil and consumable sup 
plies required for operation 

(6) Shipping to and from the site and 
storage 


The low bidder was John McShain 
of Philadelphia with his bid of $100,- 
000. In accordance with the provi- 


sions of the Law, the subcontract for 
the foundation work, together with 
the shoring, was negotiated with Spen- 
cer, White & Prentis on a cost-plus- 
a-fixed-fee basis. 


While there were 









many subsequent necessary variations 
in negotiating subcontracts as the 
work progressed, the contract for 
interior decorating and furniture, ne- 
gotiated directly with John S. Burke, 
president of B. Altman & Co., was 
the only direct contract of importance 
other than that of the general con- 
tract with John McShain. 

Each and every subdivision of the 
work was important to the satisfac- 
tory completion of the whole. It 
must be admitted that the interest of 
the public primarily centers in the ar 
chitectural finish, interior decoration, 
furnishings and furniture. The more 
fundamental and difficult underpin- 
ning and structural problems, with 
the decision that the old walls could 
be retained, are forgotten. Engi- 
neers have become prone to recognize 
that their success is primarily regis- 
tered by negative considerations such 
as the failures that do not occur, the 
estimates that are not exceeded, time 
schedules not extended and other 
fundamentals. 

In the Act creating the Commis- 
sion, Congress inserted the following 
stipulation : 


“At the earliest possible date, the Com- 
mission shall recommend to the Congress 
and the President a plan for (1) the preser- 
vation of any of such material which is of 
permanent historical importance, and (2) 
the sale, donation, destruction, or other dis- 
position of the remainder of such material 
in the manner most consistent with its sym- 
bolic value and without commercial exploit- 
ation.” 


There was much interest mani- 
fested in the disposition of the sou- 
venir material. The Commission de- 
veloped a souvenir program and 
filled about 30,000 orders for small 
pieces of old material, such as wood, 
nails, stone and plaster. 






















Space limitations upon this artick 
do not permit description of the archi. 
tectural finish, the complicated me 
chanical and electrical installation 
including air-conditioning, televisior 
and radio, broadcasting and commy 
nications which would be of great 
interest to engineers. The interior 
decorations and the furniture, the pj 
anos and the pictures of the Presj 
dents and the First Ladies hay 
otherwise been much publicized. 

The Commission is indebted to s 
many organizations and individuak 
for their help and cooperation that it 
is impracticable to mention them al] 
or to select the most important 
That purpose can best be served by 
quoting the inscription in letters oj 
bronze on marble over the 42nd 
Street entrance to Grand Central 
Terminal, New York: 

‘TO ALL THOSE WHO WITH HEAD HEART AND HA‘ 
TOILED IN THE CONSTRUCTION OF THIS MONUMENT 1 
THE PUBLIC SERVICE, THIS I5 INSCRIBED 


It was altogether a most interest-/ 
ing and fascinating experience, and an/ 


honor and a privilege to serve with 
Douglas Orr as representatives of the 
President. The Congressional mem- 
bers of the Commission were per- 
fectly splendid. The Presidental 
family and staff were most courteous 
and considerate. Dr. John R. Steel. 
man and Matthew J. Connelly, as. 
sistants to the President, and Howell 





G. Crim, Chief Usher, rendered valu- 


able assistance throughout the proj-/ 


ect. The President gave much valu- 
able advice and help and had an in- 
tense interest in the project, with a 
remarkably intimate knowledge of the 
White House, its history and require- 
ments. 


(All photographs are by Abbie Rowe 
Courtesy National Park Service.) 


Members of Commission on Restoration o! 
the White House meet with President Tru- 
man and Maj. Gen. Glen E. Edgerton. 
Shown, left to right, are: Maj. Gen. Glen 
E. Edgerton, M. ASCE, Executive Director 
Representative J. Harry McGregor of Ohio; 
Senator Kenneth McKellar of Tennessee 
Chairman; Richard E. Dougherty, Past Presi- 
dent of ASCE; President Truman; Douglas 
W. Orr, Past President of AIA, Vice Chair- 
man; Representative Louis C. Rabaut ol 
Michigan; and Senator Edward Martin of 
Pennsylvania; Representative Frank B. Keele 
of Wisconsin was initially one of the six mem- 
bers of the Commission, but retired from 
Congress as of December 31, 1951, and Mr 
McGregor was appointed to succeed him. 
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have been built with spans up to 350 ft. 


iF time of war, wood has been used 
for spectacular structures when com- 
peting materials have not been avail- 
able. In times of peace, engineered 
timber structures have steadily com- 
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peted with steel and concrete. No 
one material is the answer to all 
structural problems; each has its 
place. In time of emergency, how- 
ever, the timber industry is more 
readily able to meet the crucial re- 
quirement for expansibility quickly 
and easily. 

The production figures of the 
lumber mills are a clue to this ability 
to enlarge capacity. In the lumber 
industry, the largest western pro- 
ducer is Potlatch Forest, Inc., Lewis- 
ton, Idaho, an affiliate of Weyer- 
haeuser. The 1951 production of 
Potlatch was estimated at 265 million 
fbm and the 1950 production was 349 
million fbm. This represents about 
one percent of the entire national 


production. The second and third 
major western mills in 1951 were 
Long-Bell Lumber Co., Longview, 


Wash., and C. D. Johnson Lumber 
Corp., Toledo, Ore., with outputs of 
266 million and 171 million fbm 
respectively. It is apparent that the 
giant lumber producers accounted for 
only a tiny fraction of the output of 
the entire industry. 

Two-thirds of the lumber output 
of the United States is distributed 
among 50,000 sawmills. The other 
third is produced by the 300 largest 
sawmills. Most of these mills have 
unused capacity, so that output can 
be increased substantially by merely 
increasing working hours without 
adding new facilities. 


Successful outdoor use of arches 
of glued laminated wood is dem- 
onstrated by 103-ft-span, 
Lake Bridge, in Douglas County, 
Ore. This two-lane bridge is car- 
ried by four three-hinge arches. 
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Assistant Professor, University of Colorado, Boulder, Colo. 


fight arches of glued laminated wood with span of 60 ft and 
height of 45 ft form structural frame for Bethel Methodist Church 
in Chicago, Ill. Architect is Saltzman & Sons and contractor for 
trusses and arches, McKeown Bros. Co. of Chicago, Ill. 
of 200 ft are not unusual for arches of this type and trussed arches 






Why not use timber? Ky 


Spans 


The Douglas fir plywood industry 
is an example of this flexibility of 
output. Production was near its 
capacity of 1 billion sq ft in 1939. 
In 1952 the capacity is 2.9 billion 
sq ft, meeting the estimated demand. 
Since this production is based on a 
normal 40-hour week, present capac 
ity could be increased 20 to 25 per- 
cent if necessary by adopting a 48- 
hour week. 

The wood industry is not content 
to be dependent on existing markets, 
but is alert to developing new markets 
through research. The plywood in- 
dustry alone has installed fifty chip- 
pers in the past year to produce raw 
material for hardboards and paper 
pulp from otherwise waste material 
which was formerly burned, given 
away, or left on the ground to rot. 

Hardboards made from wood fibers, 
hardboard-faced plywood, and _ plas- 
tic-surfaced plywood are recent de- 
velopments tending to utilize forest 
products more efficiently as construc- 
tion materials. In the chemical in- 
dustry, the use of wood as a raw 
material is small, but is growing. 

Present structural practice is not 
necessarily the best that can be 
developed. In World War II, work- 
ing stresses for lumber were increased, 
and because these stresses proved 
satisfactory, they have become stand- 
ard practice. It does not seem likely 
that further increases are justified 
without more fundamental knowl- 
edge. However, the factor of safety 
used in the design of wood structures 
is much higher than that in use for 
steel, for example, and could be 
reviewed, as could the inconsistent 
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factors of safety used for the dif- 
ferent methods of fastening timbers 
together. 

Glued laminated construction, 
which has developed in the past 
thirty years, offers stili further pos- 
sibilities for wood. Solid arches of 
200-ft span are not unusual for glued 
laminated wood, and trussed arches 
have been built with spans up to 350 
ft. The use of glued laminated 
arches is not limited to protected 
locations. These arches have been 
used successfully for outdoor instal- 
lations such as highway bridges. 

Wood structures have stood the 
test of time. There are wood build- 
ings 300 years old or more in better 
condition than buildings 30 years old 
built of other materials. It is per- 
haps unfair to make the comparison, 
but reinforced concrete, prestressed 
concrete, and structural steel are in 
their infancy as compared to wood 
and have yet to prove their durability. 
Does anyone dare to predict that, at 
our present rate of consumption, 
there will be abundant steel for con- 
struction 1,000 years hence? With 
proper care, however, the supply of 
wood will never be exhausted. 

The timber industry today has the 
materials, resources, and facilities to 
meet any emergency demands. Only 
the cooperation of the engineer in his 
design work and that of the public in 
support of good forest practices is 
needed. 


(This article has been abstracted from a paper 
presented by Prof. M. W. Jackson before the 
Structural Division session, presided over by 
Stewart Mitchell, M ASCE, at the ASCE 


Denver Convention.) 
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Sliding stability of 


retaining walls 


GORDON P. FISHER, A.M. ASCE 


Associate Professor of Civil Engineering, Cornell University, Ithaca, N.Y. 


ROBERT M. MAINS, A.M. ASCE, Applied Physics Laboratory, Silver Spring, Md. 


In connection with the teaching of a 
course in foundations, the writers 
became aware, particularly through 
discussion with practicing engineers, 
of variable and arbitrary practice in 
computing the passive resistance to 
sliding of retaining walls, and of a 
general lack of understanding of the 
basic action of wall and soil in devel- 
oping such resistance. While none 
of the thoughts here presented are 
new, it is felt that a restatement may 
be helpful in clarifying this detail of 
retaining-wall design and in eliciting 
comment. 

The problem arises chiefly in the 
computation of passive resistance 
against sliding of a wall under the ac- 
tive pressure produced by the back- 
fill. This resistance to sliding is de- 
veloped as friction between the base 
of the wall and the supporting soil, 











and as passive resistance of soil in 
——__—_—_—-- 
' 
' 
! 
' 
' 
Limit of dependable iF 
(Coassive resistance beg ee 
' 
' 
' 
—_ le 


FIG. 1. Failure of soil in front of a wall will 
occur along arcs such as AB if there is no 
key, or FG if there is a key. 





FIG. 2. Failure of soil by shear at ultimate 
bearing capacity of a footing takes place 
generally along arcs shown. 
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front of the toe (and key, if any). 
With respect to base friction, there 
seems to be fairly general agreement 
as to its existence and computation, 
but on the other hand there are a 
number of curious procedures of 
questionable validity in current use 
for calculating the passive resistance 
acting on the frontal surfaces of the 
base. Two of the most commonly 
used ideas will be mentioned, both of 
which give values that are too high. 

One method computes passive re- 
sistance to sliding as the product of 
the toe (and key) area and the allow- 
able soil bearing value for the soil 
which supports the wall. The use of 
the soil bearing value in this instance 
is thought to be inadvisable for two 
reasons: 

1. Passive resistance to sliding is 
concerned primarily with soil failure, 
whereas the allowable soil bearing, if 
intelligently prescribed, bears a defi- 
nite relationship to settlement, in ad- 
dition to accounting for soil failure. 

2. Failure of the soil in front of the 
toe or key of a wall will occur along 
ares such as AB for a wall with no 
key, or FG if there is a key, as shown 
in Fig. 1. Failure of soil by shear at 
the ultimate bearing capacity of a 
footing, on the other hand, takes 
place generally along arcs like those 
shown in Fig. 2. The two situations 
are in general different and incom- 
patible, and further, the nature and 
specifically the length of the failure 
surfaces is radically different in the 
two cases. 

Another common method of doubt- 
ful validity for computing passive 
resistance to sliding is to convert the 
base pressure at the face of the key 
to an equivalent height of soil, and 





then to compute the passive pressure 
at the level of the key for this equiv. 
alent height. Actually, this pro. 
cedure gives passive pressures which 


reductio 
silt con 
mend fe 
ment of 


are much higher than could be nor. § of dean 


mally expected. 

In reference to Fig. 1, it is the 
writers’ contention that sliding failure 
will occur along the surface FGHJ DE, 
with a simple separation along DJ, 
behind the key, and an inert block oj / 


0:35 bet 
lying so 
sliding 
the full 

ing resis 
the base 


soil BCHG pushed along in front of § cavatior 


the key. The inert block and toe 
surface together push out a passive 
wedge of soil, FGK, and the resistance 
to failure of this wedge can only be} 
based on a passive pressure computed | 
for a height which in this instance js} 
the sum of the key depth and the | 
base-slab thickness (KB + BG). 
This general mode of failure is | 
concurred in by such soils engineers as | 
Krynine (Soil Mechanics, McGraw. | 
Hill, New York, N.Y.) and cngince | 
and Peck (Soil Mechanics in Engineer. } 
ing Practice, John Wiley & Son, to 





York, N.Y.). The assumed sliding 
surface may be subject to some minor 
variations in shape, but is fairly repre- 
sentative of failure conditions. Slid-} 
ing stability may be checked, there- 
fore, with the pertinent equation:| 


TH = Frctive (times factor of safety) 


F yessive — =V tan ¢ 


where the last term represents fric- | 
tional resistance. 

Three minor points may be noted 

1. The addition of a key to the 
wall does not appreciably increase 
sliding resistance, but does provide af 
convenient means of anchoring the 
stem steel of a cantilever wall or the 
counterfort steel of a counterfort 
wall. 

2. The limit of dependable resist- 
ing soil has been shown in Fig. | as 
level with the top of the base slab/ 
rather than the full height of the toe 
fill in order to account for possibilities 
of erosion or removal of toe fill and 
of seasonal changes that would make 
passive resistance unreliable. Some 
designers prefer to neglect entirely the 
passive pressure in front of the base 
slab and depend on the key only for} 
such resistance, but this is a minorf 
matter for individual preference. Ii 
the toe fill has a paved surface, as for 
example for walls bounding a de 
pressed urban highway, there is little 
danger of erosion and the full height 
of the toe fill is often taken as effec-[ 
tive in providing passive resistance. 

3. The choice for tan ¢, the co- 
efficient of friction between base and} 
supporting soil, is a matter for some 
judgment. Terzaghi and Peck rec- 
ommend tan @ = 0.55 for coarse 
grained soils with little silt, and a 
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ressure | reduction to 0.45 for soils with higher 
equiy.) git content. They further recom- 
$ pro mend for clays and silts the place- 
which! ment of a 4-in. compacted base course 
ye nor.) of dean sand and the use of tan @ = 
) 0.35 between the sand and the under- 
is the fying soil. The value of ¢ for base 
failure ) diding conceivably might be equal to 
IJ DE, ' the full value of @ defining the shear- 
ig DJ, | ing resistance of the base soil, since 
lock of | the base slab is cast into a rough ex- 
ont of } cavation with resulting sliding of soil 
1d toe | on soil rather than of concrete on soil. 
assive | In conclusion, the safety factor in 
stance | giding should be mentioned. Cur- 
nly be | 
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‘ide af concrete piers for columns supporting 
gy the! vertical loads that are light in com- 
or the! parison to the moments introduced 
erfort) by wind, cranes or other eccentric 


__ | loads, special care should be exercised 
esist: J toassure that the anchor bolts and the 
| asf} concrete supporting the base plate 
slab} are not stressed beyond the permis- 


le toel sible values. 

ilities>’ §=The writer has noted that steel 
| = frames supporting large stills, kettles, 
make 


: tanks and other such equipment are 
Some) often subject to larger horizontal 
y the fore “a proportion to the vertical 
base ] reactions than are usually encountered 
y forh in other fields of design. This condi- 
ninory tion is further aggravated when the 
If stills or tanks are empty, in which 





is for} case the vertical forces are reduced 
_ de-§ but the area exposed to wind is not 
little} diminished. 

eight} The formula for unit stress, 

-ffec- 

re. a P ‘~ M 

P CO-| : A BS 

- and ; : . 
nail has been used with considerable lati- 
rec.) “de for the design of concrete piers 
arse) *Ven though the results will only be 
id ap Srrect when the resultant forces 
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rent specifications governing the sta- 
bility of retaining walls against sliding 
are, in general, variable and some- 
what vague with regard to the safety 
factor to be used. The most explicit 
one is the Joint Committee Code, 
1940, which provides that the sliding 
resistance shall be twice the computed 
active horizontal force. Other codes, 
such as AASHO and AREA, require 
only that the wall be “‘safe’’ against 
sliding or that the resisting force be 
“greater than the horizontal thrust,” 
that is, a factor of safety a little 
greater than |. 


Analysis of anchor bolts 
and concrete piers for 


large stills and kettles 


FIG. 1. Diagram illustrates 
problem of design of anchor 
bolts and gives numerical 
values for example. 


strike within the kern area of the 
base plate, in which case the anchor 
bolts will not be subjected to any 
force at all. When the resultant is 
outside the kern, this method does 
not err on the side of safety. Under 
this condition the concrete will be 
more highly stressed. In the solution 
here presented it is assumed that the 
horizontal forces transmitted from 
the base plates to the pier are brought 
about by the coefficient of friction or 
some other means besides the anchor 
bolts. 
The problem can readily be solved 
by using tables or formulas developed 
for the analysis of concrete beams 
with some tension existing at the sec- 
tion. These formulas are based on the 
same assumptions that are made in 
the development of formulas for flex- 
ure and utilize the familiar symbols 
employed in the design and analysis 
of concrete beams. The symbols 
follow: 
f, = unit stress in steel 
bolts), in psi 

net area of anchor bolts or bolt 
on tension side of beam, in 
sq in. 


ll 


(anchor 


wa 
ais 


ll 


In practice, a safety factor of 2 is 
rather difficult to attain (except with 
some such doubtful procedure as 
outlined above) while at the same 
time maintaining an economical and 
well-proportioned wall, yet for im- 
portant walls, where failure may pre- 
cipitate loss of life or of adjacent 
property, it would seem that a safety 
factor larger than 1.1 or 1.2 is ad- 
visable. The writers feel that for the 
general case a safety factor of 1.5 is 
adequate and attainable, and are 
supported in this opinion by many 
soils investigators. 






































a i} > anchor aoe 
“dl) | [Lh 
: : 2 iT | 
Ht E | 8 it | 
it 8| i$ {A i 
ae 3! |Z i} il = | 
= Wt IK. LI ii = 
2 | a ! 
Y " 
Ty , 
FE y ‘| 
2" << kd/3 
<— 10 5! me M/N=« =45" ; 
« d=d'-g=23.5" = ~ | 
al €) 555 t - 
' d' = 26" | 
f. = maximum unit stress in con- 
crete, in psi 
i, = modulus of elasticity of con- 
crete, in psi 
k, = modulus of elasticity of steel, 
in psi 
es = E,/E,. 
V = vertical load applied at center 
of column, in Ib 
M = bending moment at bottom of 
base plate, in Ib-in. 
e = M/N, eccentricity, in in. 
g = edge distance of anchor bolts, 
in in. 
d’ = length of base plate 
d = (d’ — g) 
b = width of base plate 
F, = total force on anchor bolts 
= f,A,’,inlb 
F. = total force in concrete 
=f. 4 bkd, in Ib 
kd = distance from edge of base 
plate to neutral axis 
P = ratio of area of steel to con- 


crete = A,/bd (A, = gross 
area of anchor bolts on ten- 
sion side of the beam.) 
It is noted that there will be three 
unknowns (f,, f, and k) so three inde- 
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pendent equations will be required to 


find them. Two are found by statics 
and the third by Hooke’s Law. 

By reference to Fig. 1, it is seen that 
by taking the summation of the forces 
in the ¥ direction, we get 
+N; andA, 


1/2f. bkd = f,A, = pbd. 


bf bkd — f, phd 


By taking moments about the center 
of the anchor bolts, 


Then N = (1) 





By clearing of fractions, the final equa- 
tion becomes 


dk* + 3 (e, — d) k® + Ge:pnk = 
6 e,pn (6) 
Application Shown by cxample 
The application of this formula will 
be shown by an example. 


Given: M = 1,350,000 in.-lb; 
N = 30,000 lb; » = 12; 5b = 17: 
d’ = 26in.; A’, = 2.67 sq in.; and 
A,= 3.68 sq in. 


Pg numerical values are shown 














Ne 1. bibd? = 0 in Fig. Substituting in Eq. 6, we moments at a distance of dk/3 from’ 
m= 7 Je RJoa™ = ( get the edge of the base plate, as fe ollows | 
i 23.5k* + 3 (32k*) + 6 (55.5 X F.id=WN ‘ 
bith? :jd = N [(e, — d) (dk/3) 
Vv = fe kibd (2 0.11062) = 6 X 55.5 X 0.1106 , te * 
, 2e . 30,000(32 + 3.45) , 
Dividing through by 23.5, F, = - 7 ——— = 53,200 lb} 
By Hooke's law, 23.5 — 3.45 
; k* + 4.085k? + 1.567k = 53 200 
fe _ n(l — k) (9) 1.567 = C (7) = “—— = 19,900 psi 
f k ; 2 ‘ 2.04 
Assume a value of 0.40 for k. Then ee 
Combining Eqs. | and 2 eliminates V4; 4 4 9952 + 0.1106 & = By su penn in Eq. | 
and gives 1344 =C (8) , (53,200 + 30,000)2 ‘ 
: ~ +¢™ 944% 235X117 ~~ PS 
, a @ p /f ' : ’ : ale q 23.9 

d = k <P (Js Je) (4) By taking the first derivative of Eq. ' 

e kj 7, The same results can be obtained 
ae i one » > soe » _— more quickly by using the chart, 
Substituting in a t the — of (3k? + S.17k + 1.567) dk = _ Fig. 2, which is reprinted through the 
f./f-im Eq. 3 andj = (1 — k/3) dC=C-C, courtesy of the late Dean F. E 

- l—2 Substitute k = 0.40. Then Turneaure, Hon. M. ASCE, of the 
d k — 2pn b ee: fate University of Wisconsin. Since 
= (5) 9.315 dk = 1.567 — 1.344 = 0.223; enough information is available to get 
e k( - :) dk = 0.04, and the actualk = 040+ (C, and C. for d/e,; = 0.423 and pa = 
3 0.04 = 0.44. 0.1106, we get C, = 7 and C, = 54. 
Then 
: . ™ 30,000 X 55.5 
Values of & and ; -_ Os = - y 
10 o9 08 07 06 Q5 o4 03 025 J a 5.4[ 17 x | = Yo ps 
( 
, = 30,000 X 55.5 
— f= 7x 12[7 See | - 
( 0.50. a.m (< ) 
i" aa 14,600 psi on gross area 
920 : 3.68 P, , 
10 <C ft, = 14,600 X 67 20,300 psi 
y at root of threads 
1§ - 
0% The second method gives a good check 
o on the first. 
* 20 LA O\e % | The designing engineer should in- 
= ols 6, vestigate the anchor bolts at a section 
¢ wA\c . taken at the top of the base plate if 
ar) oe q \AA A —- 2. Rap for the angles are not milled to bear on 
| wf >. 3 esign of concrete the base plate. For connections 
ls > S beams is reproduced “al ee 
£ C S similar to the one in Fig. 1, and where 
v by courtesy of the e 
3.0 HAs . Sy late Dean F.E. Turn. the angles are not bearing on the base 
eaure,Hon.M.ASCE, Plate, the critical section for the an- 
P. of the University of chor bolts is likely to be at the top 
35 s Wisconsin. of the base plate. 
40 N E 
f 2. r =~ E, 
asLZ. ll | AL | Jor i M,=Ney P= 
0 O1 02 03 04 05 06 O07 O8 O9 10 1.1 12 13 14 15 * | M, f, M, 
Values of d/e, i <n 2 Y t= Cota, = "(. 
0 1 2 3 4 5 6 7 8B 9 10 11 12 Values of C, q : 
0 10 0 30 40 50 60 Values of C, 
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This method of solving the cub 


equation gives values close enough fo 
most problems. However, if greate 


accuracy is desired, the value of 0.4: 


for k can be substituted in Eq. 7 ang 
the method gone through again. 


ry. 


This equation can be more easily§ 


solved by D. B. Steinman’s method 
(“Simple Formula Solves All Higher 
Degree Equations,’ CiviL ENGINEER 
ING, February 1951, p. 44). 


With the value of k known, th 
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Public Relations Has Role in 


To THE Epiror: ‘““The advancement of 
n, thes the profession is a matter for the individ- 














THE READERS 


WRITE 








Future of Profession 


ordering of the “‘house’’ from a public re- 
lations point of view. 

The wisest of our great industrialists, 
rugged individualists all, recognized a 
public relations—the 
Today few pro- 
fessional societies flourish without expert 
The appli 
cation of public relations to the engi- 
neering profession, and our vital need for 
it, would tax the available space of this 


K. N. CunDALL, A.M. ASCE 
American Bitumuls & Asphalt Co. 


with exactitude from seismograph record 
recordings their 
potentiality may be calculated accurately. 

The science of vibration analysis has 
long passed the stage in which decisions 
based upon the testimony of hysterical 
witnesses can be handed down to combat 
Recording, measure 
ment and analysis of the alleged vibra 
tory effect places sufficient proof on the 
record for a just determination of damage 
where it has occurred as well as for the dis 
couragement of racketeers whose success 
ful efforts in the courts have done so much 
to increase construction costs in settled 


Haroip H. Wuite, M. ASCE 
Consulting Mining Engineer 


is identical with the requirements of one 
code (AISC 1946) for (Ld/bt) < 600, but 
it was not the intent of the article to im 
ply that it is identical with the require 


As a matter of fact, the authors have 
used in their classes a modified form of 
Eq. 7 which does cover the AISC 1946 
code for all values of Ld/bt and will serve 
any other code where torsional and lat 
eral deflection effects are cared for by 
additional stress limitations on bending 
This second 


~an be) ual” was the premise on which Mr. R. 
of thee B. Macfarlane based his forthright letter 
} from) published in your February 1952 issue fundamental of 
Hows-) (page 52). people have to be told. 
| This is absolutely true of course—no 
3)] group prospers whose house is not first in public relations assistance. 
order. But it is also true that, having 
200 Ib) put one’s house in order, one must invite 
the neighbors in if due credit is to ensue. 
Invitations, open houses and, in general, _ publication. 
the staging and presentation of the engi- 
neers’ ‘“house’’ are best accomplished with 
the help of professionals, who guide the Alameda, Calif. 
) psi 
‘us| Blasting Force Can Be Accurately Determined 
h the 
* RE To THe Epiror: I read Mr. Sadler's 
f thef article in the May issue, ‘Users of Ex- ings and from these 
Since} plosives Are Liable for All Damage,”’ with 
0 get}, @great deal of interest, finding the reason- 
bn =} ing behind most of the legal opinion per- 
5.4) fectly logical. However, I would be 
greatly alarmed as a contractor by the 
) ruling of the Connecticut court men- engineering facts. 
D psi tioned, to the effect that ‘‘a real force 
' passed from the blast to the hotel causing 
damage’’ without specific information as 
to the method employed during the pro- 
ceedings to determine the actual magni- 
area}, tude of this force. 
During many investigations connected 
; with cases of this character I have found areas. 
that the forces transmitted beyond the 
‘eads} actual area of well conducted blasting 
operations are more imaginary than real, 
heck but their magnitude can be determined /Jazileton, Pa. 
1 in- 
“tion 
te if 
< Design of Eccentrically Loaded Columns Discussed 
we To THE Epitor: The writers wish to 
yase ; 
po thank those who have taken the time to 
top discuss their article on the design of ec 
centrically loaded steel columns in the 
December issue. ments of every code. 
The purpose in deriving the new for 
mula was to obtain from basic concepts a 
general equation which would serve as a 
design device for the rapid selection of a 
trial cross section that would satisfy with 
little or no modification the requirements 
of any specific code applied as a review de 
vice. It was demonstrated that Eq. 7 about the principal axes. 
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equation is obtained by multiplying the 
second and third terms of the numerator 
of Eq. 7 by amplifying ratios similar to 
the one appearing in the first term of the 


numerator. The resulting formula is 


Required A = 


Smaz S) =) \ ( mar ) 
P.( 7 )+ MB. met ) + M,B,(°™ 


Smaz 


= ; Saw : (8) 


Ss mar 


where sj; and sp, are respectively the 
maximum fiber stresses (other than s»., 
for ordinary bending) permitted by the 
code in use for bending about the x-x and 
y-y axes. In the application of Eq. 8 to 
the AISC 1946 code for values of Ld/bt 
12,000,000 
Ld/bt 
However, Eq. 7 is preferable for design 
because there is no necessity for assuming 
values for s»; and Ss», if they differ from 


Smaz ¥ 


Aside from the fact that the AISC 1946 
code requires it, and that Eq. 8 cares for 
it, the authors feel (as indicated in the 
original article) that the use of the ampli 
fying ratio in the second term of the nu 
merator of Eq.8 is not really necessary and 
that the area provided without the ratio 
is adequate (though not in conformity 
with the code). It seems that if the AISC 
allowance for the lateral-torsional effect 
is valid for a beam with the usual types of 
end connections, it is certainly not valid 
in its entirety for a building column, be- 
cause of the degree of restraint offered 
by the column connections. This is the 
reason for recommending Eq. 7 for all 
practical values of Ld/bt. 

The equation which Professor Biggs 
presented (February 1952, p. 53) is theo- 
retically correct but of no value for design 
because of its implicit nature. If the 14 
WF 103 of the illustrative problem is re- 
viewed under the AREA 1950 Specifica- 
tions for Steel Railway Bridges, first by 
Eq. 7, with Spar = 18, and then by Pro 
fessor Biggs’ equation with L replaced 
by 0.75 L for riveted ends, and the other 
values in accordance with the stipulations 
of Appendix A of the specifications, the 
required areas are respectively 33.0 and 
32.8. Such a close agreement certainly 
does not justify the use of a secant for 
mula even for review 

The illustrative problem was concerned 
with a rolled section. When built-up 
sections are being designed, it is more con- 
substitute the equivalent 


over 600, sp, would be equal to 


venient to 
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c,/r,* and ¢,/r,? for the values of B, and 
B, after the first estimate and selection of 
a trial section. If the built-up section is 
unsymmetrical, c, and ¢, must be referred 
to the fiber which is stressed to Spar. 


However, for the first estimate of built-up 
ribs, it is better to assume both B, and 
B, as 0.2, since separation of the ribs can 
make the two bending factors about 
equal. 


Water L. Witiic, M. ASCE 
Asst. Dean of E-ng., and Prof. and Chairman of Civil Eng. 


Cuartes W. Cunnrncuam, A.M. ASCE 


A § SOC 


The City College, New York, N.Y 


Prof. of Civil Eng. in Charge of Structures 


Not All Sands Follow Same Normal Size Distribution 


To THe Eprror: The article by Profes 
sor Blench, “Normal Size Distribution 
Found in Samples of River-Bed Sand,” 
in the February 1952 issue, deals with a 
subject which, although it has been dis 
cussed in other papers and textbooks, is 
not widely understood by engineers. 
Professor Blench's note contains several 
statements that can be amplified and 
several with which the writer does not 
agree. 

Most investigators agree that the dis 
tribution very closely follows the normal 
or Gaussian distribution of statistics, if 
the logarithm of the sand size is used in 
place of the size / itself. Logarithmic 
probability paper, 
Blench for his figure, is designed to yield a 
straight line when a normal distribution 
is plotted, provided of course that the 
quantity is normally distributed with re 
spect to its logarithm As a result, any 
straight line drawn on this paper repre 
sents a normal distribution, the mean of 
this distribution being given by the or 
dinate of the 50th percentile (yo) and the 
standard deviation « given by the differ 
ence between the 84.13th percentile (Das 
and the 50th percentile (or the difference 
between the 50th and 15.S7th percentile) 
Dw is equivalent to M in Mr. Blench’s 
This defini 


used by Professor 


article, or to mg inferred.) 
tion of « of a logarithmic normal distri 


bution may be written 


Dy 13 


log Dy log 
Ds 


e = log Du 
Engineers generally use common loga 
rithms (that is, to base 10), so unless other 
wise specified these are used in this letter. 
Krumbein' has introduced his “‘y scale”’ in 
which diameters are expressed by log.D. 
In these terms o (now written eg) is ex- 
pressed by 
Diyi.13 
og = log, 
~ Du 
The following relationship between o and 
og can be readily obtained: 


¢= logio 2x oy 
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The system of plotting used by Blench 
in his article forces all distributions to pass 
through one point, having the ordinate 
50 percent and the abscissa 1.0 D/Dy. 
(D/Dy is equivalent to m/M given on 
Mr. Blench’s Fig. 1.) This of course 
mechanically reduces the scatter of the 
distributions. In effect all distributions 
are shifted laterally to pass through this 
point, because of the logarithmic abscissa. 
Dividing all diameters by Ds shifts the 
curve but does not change its shape. 
Consequently, if Blench’s assertion that 
all distributions follow the same line is 
true, all samples must have the same 
standard deviation, because ¢ is propor 
tional to the slope of the line on prob 
ability paper. This result has not been 
horne out by experimental results. For 





example, samples collected in the Frasey 
River, British Columbia, have a range qi 


‘ 
o from 0.2 to 0.8. . 


The distributions of three typical sam! 
ples collected from the bed of the Frasey) 
by the Department of Public Work) 
Canada, have been plotted in Fig. 
These were analysed by the National Re 
search Council of Canada and maé : 
available to the writer. It can be seej 
from this figure that Professor Blench 
conclusion that the size distributions cap 
be represented by a single straight line js 
incorrect for two reasons: 

1. There isa wide divergence of e. 

2. None of the distributions are per./ 
fectly normal, although all are very clos. 
to being so. j 

This procedure of analysis and its com-| 
plications have been described in detaj) 
by Krumbein and Pettijohn*, Brown 
and Rouse‘. Professor Blench’s artice 
has served to bring this interesting sub 
ject to the notice of the profession. 


W. DoueGtas Barnes, J.M. ASCI 
Research Officer, Nationa 
Research Council, Canad} 


Vancouver, Canada 


! Krumbein, W. C. “The Use of Quartile Ma 
sures in Describing and Comparing Sediments 
American Journal of Science, Vol. 32, 1936 

* Krumbein, W. C., and Pettijohn, F. J. Manu 
of Sedimentary Petrography, D. Appleton-Centur 
Co., 1938 

* Brown, C. B. “Sediment Transportation.’ | 
Chapter XII of Engineering Hydraulics, John Wile 
& Sons, N.Y., 1950 

* Rouse, H. Fluid Mechanics for Hydraulic En 
neers, McGraw-Hill Book Co., Inc., N.Y., 1928 
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FIG. I. Typical dis- 
tribution curves show 
that river-bed sedi- : 
ment from Fraser 
River, British Colum- 
bia, has range of « 
from 0.2 to 0.8. 
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“T quite agree with R. Getty Browning’s recent 
statement in ‘The Surveyor’s Notebook’* that 
many phases of surveying have not kept pace 
with the increasing accuracy of instruments,” 
writes L. Mabry Adams of Cleburne, Texas. 
“Weather is one factor which should be taken 
into consideration more often. 

“For example, allowances can be made for 
the wind. Chainmen are carrying a weather 
vane while they are pulling the tape, sus- 
pended, since the resultant of the added pres- 
sure is felt by the direction and amount of 
sidesway of the tape from the vertical droop. 
Variables of pressures, angle of incidence, and 
flutter of the tape can all be cared for simul- 
taneously in a correction of tension—derived 
by adding the product of the exsecant of the 
angle of sidesway times the tension of that 
portion of the tape used in still-weather 
measuring. 

“When the sum of these reach the resultant 





Adams (at center of chained span) gives 
graduated offset-sight by horizontal meas- 
ure as inspector (at stake beneath transit) 
applies tension to tension scale and reads 
awl-marked tack to nearest thousandth on 
temperature-scaled tape. 
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Near Cleburne, Texas, L. Mabry Adams’ 
chaining crew snaps the sidesway in de- 
termining tension with wind allowances. 
Adams has used Gurley Transit 35 years. 


of force of weight of the tape under the tension 
applied and directional force of the wind, the 
tape will begin a return swing—if not held by 
a steady pressure. Best results may be gaged 
by the maximum swing and tension coordi- 
nated at the instant of determination. 

“Adopting such methods for Tension Con- 
trol in Suspensory Measurements is an impor- 
tant adjunct to use of a good instrument. I 
grew up with, and have now been using Gurley 
Transits for 35 years. I have never found an- 
other transit I liked better on any job.” 


*Browning’s plan for improving land survey 
records and all the other stories and survey- 
ing tips from the first 
year’s “Surveyor’s 
Notebook” series have ¥ 
been gathered together 
and reprinted in per- 
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i 1 
manent booklet form. | 
Write for a free copy of an 
“The ’ 
opy of “Th rve - 
riting for your ge Piso for Bul- om ve yor s Note aE i= 
pes or’s Notebook” ton detoils on Gurley book” collection. 
rel . 
uae 50. It gives fu ee 
instruments. ©1952 W.eL. £. cuReY 
— To 
~ ~ ; 
WwW. & L. E. GURLEY, 518 FULTON STREET, TROY, N. Y. ied 
Surveying and Engineering Instruments, Hydraulic Engineering Instruments, Standard 
Precision Weights and Measures, Paper and Textile Testing Instruments, Reticle 
Making Facilities, Aeronautical Navigating Instruments, Meteorological Instruments. | 
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Colorado Section Is Host to 
Memorable Society Convention 


Denver, called the Mile High City in 
its promotional literature, has become 





60 
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the mile high city in the esteem and ap- 
preciation of the 1,000 members and 
guests of ASCE fortunate enough to at 
tend the Centennial Year Summer Con- 
vention, June 17-20. Hospitality and 
pace of program, both technical and so- 
cial, assured the realization of the Colo 
rado Section’s hopes for a notable event 
Walter E. Blomgren, president of the 
Section, and Alfred J. Ryan, general Con- 
vention chairman, headed hard-working 
committees of 250 men and women re 
sponsible for the successful outcome of the 
program 

Engineers and their families from 34 
states and the District of Columbia, and 
from such foreign countries as Australia, 
Thailand, Venezuela, and British Colum- 
bia were welcomed by the governor of 
the state, Dan Thornton, and by Mayor 
Quigg Newton of Denver Both paid 
generous tribute to the impressive con- 
tributions of civil engineers to the de- 
velopment of Colorado and Denver 
Another feature of the Wednesday morn 
ing opening session was a talk by Arthur 
5S. Horner, A.M. ASCE, Denver contrac 
tor and new president of the Associated 
General Contractors of America. Mr. 
Horner emphasized the happy relation 
ship existing between the two organiza- 
tions and said that such cooperation 
augurs well for the future of the construc- 
tion industry. In annual address 
(given on page 36 of this issue) and in a 
Rotary luncheon talk, President Carlton 
S. Proctor defined the engineer's role in a 
distressed world and called for the leader 
ship of the profession in combating trends 
toward statism. 


his 


Welcoming ASCE members and their guests 
to Denver Convention, the Hon. Dan Thorn- 
ton (bottom photo), governor of Colorado, 
and Mayor Quigg Newton of Denver (center), 
praise engineers ‘‘who have contributed so 
much to the development of the state and the 
city." ASCE President Carlton S. Proctor 
(top photo) responds for the Society. Shown 
with him are Mayor Quigg Newton and 
A. S. Horner (right) president of AGC, who 
also addressed Wednesday morning opening 
session. 


Engineers Broadcast 

Other talks delivered before Denver 
groups during the Convention week in- 
cluded a Kiwanis speech by ASCE Past- 
President Ernest E. Howard that de- 
scribed the triumph of engineering over 
Nature’s obstacles. The alert local pub- 
licity staff, headed by J. S. Marshall, had 
arranged seven radio programs designed 
to familiarize the public with the accom- 
plishments of the profession Parti- 
cipants were G. Donald Kennedy, who 
spoke on traffic; Robert Horonjeff, on 
airport safety; Alfred J. Ryan and E. L 
Chandler, on the Centennial; Harold 
Conkling, on soil conservation; G. Brooks 
Earnest, on opportunities in engineering; 
and Lawrence V. Sheridan, on suburban 
annexation. In addition, the Society and 
its Centennial plans were discussed in 
question-and-answer form on another 
hookup by President Proctor, Past- 
President Gail A. Hathaway, Vice-Presi- 


dent A M Rawn, Directors Gordon H. 
Butler and James A. Higgs, and Colo- 


rado Section President Walter E. Blom- 
gren. 


Outstanding Technical Program 


The many subjects on the agenda of the 
the Technical 
included a number of local 
projects, including the Denver-Boulder 
Turnpike, the Colorado-Big Thompson 
Project, the Denver Coliseum, the Den- 
ver sanitation system, Colorado's long- 
range highway plan, Denver's new traffic 


15 sessions of Society's 


Divisions 


control system, the Granby Pumping 
Plant, and Granby Dam. The Boulder- 
Denver Turnpike paper—by R. L. 


Downing, professor of civil and archi- 
tectural engineering at the University of 
Colorado, who has been called the ‘‘Father 
of the Turnpike’’—is the lead article in 
this issue 

Following a custom initiated at the 
New Orleans Convention, a number of 
the Denver Convention technical papers 
had been preprinted prior to the Con- 
vention and were on sale during the meet- 
ing. A list of the papers available and an 
order blank are provided on page 96 of 
this issue. 

Supplementing the technical program 
was a special session, held at the Denver 
Federal Center on Tuesday morning, 
June 17, to commemorate the 
centennial of the U.S. Bureau of Recla- 
mation. Among the speakers discussing 
the Bureau’s half century of impres- 


semi- 


July 1952 ¢ CIVIL ENGINEERING 











sive ongi 
servation 
Assistan' 
Washing 
is printe 


Innovatio: 


Severe 
host Sec 
fectiven¢ 
consistec 
member, 
Day,” t 
day to 
guidance 
smooth] 
Division 
session 
any spec 

Perha 
was the 
by Dem 
ship of 
cause of 
many y¢ 
arily at 
and, on 
the vari 
out wo! 
committ 
more tt 
seeing | 
years ol 
escorts f 


Social Pr 


The 
headed 
ducted 1 
includin 
for the 
progran 
Enterta 
spectact 
the eve 
Red R«¢ 
in a nat 
with a 
mering 
dances, 
dances 
events | 
20th, at 
19th, 1 
Haney, 
the amt 
Man.” 

Post 
West 's 
ects lec 
taking | 
import 
yon, Gi 
Big T 
Trail F 
vide, a1 


CIVIL | 


lenver 
ek in- 
Past- 
t de 


Over 
pub. 
l, had 
igned 
~com- 
Parti- 
who 
T, on 
. 
arold 
rooks 
Ting: 
irban 
’ and 
d in 
other 
Past- 
resi- 
n H. 
~olo- 


lom- 


f the 
nical 
local 
ilder 
pst m 
Jen- 
ong- 
affic 
ping 
der- 

L. 
chi- 
“4 of 
ther 
e in 


the 
; of 
eTS 
‘on- 
pet- 
| an 


» of 


am 
ver 
ng, 
mi- 
‘la- 
ing 


es- 


NG 


TO eae 

















sive engineering achievement in the con- 
servation and use of Western water sup- 
plies was Kenneth Markwell, M. ASCE, 
Assistant Commissioner of Reclamation, 
Washington, D.C. Mr. Markwell’s paper 
is printed in this issue. 


Innovations Prove Popular 


Several innovations introduced by the 
host Section did much to increase the ef- 
fectiveness of the program. One of these 
consisted of assigning a different local 
member, designated the ‘“‘Man of the 
Day,’ to Convention headquarters each 
day to perform the myriad services of 
guidance and advice required in a 
smoothly run meeting. Similarly, a 
Division sponsor was assigned to each 
session to aid the presiding officer in 
any special need or emergency 

Perhaps the most popular innovation 
was the Children’s Committee, conducted 
by Denver women under the chairman- 
ship of Mrs. Harmon S. Meissner. Be- 
cause of the services of this unique group, 
many young parents who cannot custom 
arily attend Society Conventions came 
and, once in Denver, were able to enjoy 
the various events and make trips with 
out worry about their children. The 
committee provided baby sitters for 
more than 25 families, arranged sight- 
seeing bus trips for children up to ten 
years old, and provided companions and 
escorts for older boys and girls. 


Social Program and Tours 


The Ladies’ Committee, capably 
headed by Mrs. Francis M. Bell, con 
ducted tours, luncheons and other events, 
including a special trip to Central City, 
for the ladies. The crowded 
program arranged by Emerson S. Ellett’s 
Entertainment Committee came to a 
spectacular and awe-inspiring climax on 
the evening of Wednesday, June 18, in 
Red Rocks Park in the Rockies. Here 
in a natural open-air auditorium, flanked 
with a backdrop of red rocks and glim 
mering lakes, a program of Indian war 
dances, a cowboy quartet, and square 
dances presented Among other 
events were a ‘‘Family Luncheon” on the 
20th, and a membership luncheon on the 
19th, which John 
Haney, a Colorado Springs attorney, on 
the amusing subject, ‘Defense of the Lazy 
Man.”’ 

Post-Convention tours to some of the 
West's most impressive engineering proj- 
ects led also to many places of breath- 
taking beauty and historic and legendary 
importance—Central City, Boulder Can- 
yon, Gregory Gulch Lode, the Colorado- 
Big Thompson Project, Estes Park, 
Trail Ridge Road, the Continental Di- 
vide, and Grant Lake, to mention a few. 


visiting 


was 


was addressed by 
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Viewed at one of Authors’ Break- 
fasts (upper photo, left to right) 
are ASCE Executive Secretary 
W. N. Carey, Convention Chair- 
man A. J. Ryan, President Proc- 
Section President W. E. 
and L. G. Yoder, 


tor, 
Blomgren, 


U.S. District Engineer at St. Paul and author of paper on St. Anthony Falls Project. 
Section greetings are extended to group by Convention Chairman Ryan (small photo). 
With him are A. E. Perlman (seated left), executive vice-president of Denver, Rio 
Grande & Western Railroad, who addressed Wednesday morning meeting on “Our 
New Frontier,’’ and Governor Dan Thornton. 


With many engineers and their families 
acting on the invitation of the Section to 
make the trip to Denver their vacation, 


these tours like all the other thoughtfully 
arranged features of Convention week 
were immensely popular. 


Board of Direction Actions at Denver Briefed 


Actions taken by the ASCE Board of 
Direction at its meeting in Denver are 
summarized here. 


Committee on Professional Practice 


A new Committee on Professional Prac 
tice was authorized. The duties of this 
committee, replacing the present Com 
mittee on Private Engineering Practice, 
will widen duties of the present committee 
to cover the principal general features of 
professional practice in addition to those 
of private practice. 

First-Day Cover 

An official ‘‘First-Day Cover’’ was ap 
proved for use with the ASCE commemo 
rative three-cent stamp to be issued next 
September (item on page 69). 

Insurance Plan for Juniors 

A liberalization of the Society’s group 
insurance plan for health and accident 
was approved so as to make available to 
Junior Members a less costly plan pro- 
viding less coverage. See page 70. 


Preprints 

An appropriation of $600 was made to 
finance the cost of making preprints of 
Convention papers available at the time 
the paper is presented. The availability 
of preprints of the September ASCE 
meetings of Technical Divisions at Chi- 
cago is thus assured. 


Unionization of Engineers 

The Board noted revived efforts to 
ward unionization of engineers in various 
parts of the nation and current inactivity 
of the ASCE Committee on Employment 
Conditions in this field. The President 
was instructed, in consultation with the 
President nominee, Vice-President Rawn 
and Director Steele, contact member of 
the Committee, to take such action as 
may be required to assure effective com- 
mittee action in this field. 


Local Section Conference 


Approval was given for holding a ten- 
Section Local Section Conference and a 
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Closer cooperation between ASCE and construction industry is under discus- 


sion here. 


Participants are President Proctor, AGC President A. S. Horner, 


Convention chairman Ryan, and Executive Secretary Carey. 


meeting of the Committee on Local Sec 
tions at the San Francisco Convention 
scheduled for February 1953 


Awards and Ceremonies 


On recommendation of the Committee 
on Awards and Ceremonies, the Board 
approved a program for Society activities 
for Saturday, September 6, 1952, at 
Chicago. In brief, the annual awards 
for papers, etc., are planned for presenta 
tion at the Saturday noon luncheon 
meeting, and honorary member awards 
will be presented at the ASCE dinner that 
evening. The detailed program will be 
published in the August issue. 

Nominating Committee Procedure 

Changes in the Society's bylaws were 
to permit the Nominating 
Committee to name the official nominee 
for President at the June Convention 
each year instead of at the February Con 
vention as presently provided 


approved 


Expansion of Society Services Studied 


President Proctor reported that inter 
est in the possibility of raising Society 
dues to permit expanded activity has 
been shown at most of the many Local 
Sections he has visited to date. The 
California Local Section Conference sub 
mitted a formal resolution on the subject. 
The Board voted that the President be 
empowered to appoint a task committee 
to consider what might be done to expand 
the Society's services to its members if 
additional funds were made available. 
The task committee was directed to con 
sider separately each possible extension of 
service, its related expense and the in- 
crease in dues necessary to implement the 
service. The Committee was further di- 
rected to submit a preliminary report on 


District Organization Studied 


Two organizational subjects received 
extended consideration by the Board and 
resulted in the following actions. 

(a) Each Director shall meet as soon 
as practicable with the Vice-President of 
his respective Zone to consider District 
and Zone problems, the formation and or- 
ganization of District Councils and other 
subjects of Society interest. 

(b) Each Director, in cooperation with 
his respective Vice-President, shall as 
sume the responsibility of exploring the 
possibility of establishing sub-sections 
in his District, and report to the Board of 
Direction at its next meeting. 


District and Zone Boundaries 


No changes in present boundaries of 
Districts and Zones were proposed for 
this year by the Committee on Districts 
and Zones. It was agreed that a compre- 
hensive study and report on this subject 
would be made by the Committee next 
vear. 


A ppointments 


Past-President Ernest E. Howard was 
an ASCE delegate to the 
Fourth Congress of the International As- 
sociation of Bridge and Structural Engi- 
neering to be held in Cambridge and Lon 
don, England, next August. Mr. How- 
ard will represent the Society at these 
meetings without cost to the Society. 

A small appropriation was made to 
permit an organizational meeting of the 
ASCE representatives on a new Joint 
Committee for Advancement of Sanitary 
Engineering. The ASCE delegates rec- 
ommended for the present, by the Sani- 
tary Engineering Division for this Joint 
Committee were approved. They are 


appointed 





District 7 Council Has 
Two-Day Conference 


The Wisconsin Section was recenth 
host to a highly successful two-day sprin; 
conference held in Milwaukee in conjunc 
tion with a meeting of the recently author 
ized District 7 Council. The program, un 
der the chairmanship of Charles W. Y oder 
featured talks on the Centennial by Frank 
W. Edwards, genera! manager of the Cen 
tennial of Engineering, Inc., and Gordor 
Butler, ASCE Director for District 7 
Colonel Proctor spoke at a luncheon meet 
ing in his honor, urging his hearers t 
participate more actively in the fight 
against totalitarian trends. 

A tour of the Allis-Chalmers plant was 
climaxed by a dinner at the Allis-Chal. 
mers Club House, at which the Hon. Frank 
Zeidler, mayor of Milwaukee, was the key 
note speaker. Describing an atomic 
bomb detonation he had witnessed in New 
Mexico, Mr. Zeidler stressed the obliga. 
tion of engineers to plan and design build. 
ings and cities to withstand damage 
from bombs. Other tours took the grou; 
to the Blatz Brewery and the Milwaukee 
Filtration Plant. 

A panel discussion on “High Water 
Levels and Erosion in the Great Lakes 
comprised the technical program. Partici- 
pants were Col. George Kumpe, of the 
Milwaukee District of the Corps of Engi- 
neers; Lt. Col. W. N. Harris, district 

engineer for the U. S. Lake Service; Mel 
ton P. Adams, executive secretary, Mich 
igan State Water Resources Commission 
and Eugene Howard, Milwaukee County 
Commissioner of Highways. 


Preprints of Denver 
Papers May Be Ordered 


A total of 18 preprints of technical 
papers, presented at the Denver Conven- 
tion, June 17-20, are now available for 
general sale. Reproduced from authors 
manuscripts without editing, these pre- 
prints supplement similar publications 
prepared for the New Orleans Conven- 
tion in March, which have already had a 
wide sale. Other technical papers de- 
livered at the Denver Convention were 
not made available in time for the ad- 
vance printing. 

A list of available preprints for both the 
Denver and New Orleans Conventions is 
given, together with a convenient order 
form, in the advertising section of this 








the subject to the Board of Direction at Earnest W. Boyce, Thomas R.Campand issue (page 96). There is a uniform 
its September 1952 meeting. William A. Hardenberg. charge of 25 cents a copy. 

For Information on First-Day Centennial Covers, See Item on Page 69 
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Ladies’ Program and Other 
Centennial Features Announced 


Plans for the 
ladies’ program at 
the Centennial Con- 
vocation and = ar- 
rangements for par- 
ticipation of foreign 
engineers in the 
Centennial program are announced by 
Lenox R. Lohr, president of the Centen- 
nial of Engineering, Inc. 





Ladies Program 


As a headquarters for the visiting 
ladies, the Ladies Activities Committee, 
under the chairmanship of Mrs. Howard 
F. Peckworth, has arranged for a special 
Ladies Reception Room, to be open from 
9am. to 5 p.m., September 3 through 
September 13, except for Friday, Sep- 
tember 5, when the closing time will be 6 
p.m. Three or four hostesses will be on 
duty in the reception room during the 
stated hours, with a special hostess and 
linguists for the foreign ladies. There 
wil! be a general information desk staffed 
by a professional attendant and lecturer. 
Tickets for various radio shows, tours, etc., 
will be available at thisdesk. [n addition, 
printed folders on points of interest and 
guide books will be provided. 

Each day will start with a coffee hour, 
from 9:30 to 10:30, that will feature a 15- 
minute briefing by a special lecturer on 
Chicago and the program arranged for 
the day. Special functions including a 
luncheon on Thursday, September 4, in 
honor of the foreign ladies, the wives of 
Board members, and the wives of ASCE 
Past-Presidents, and a dinner and opera 
show at Kungsholms on Friday, Septem- 
ber 5. Bus service to and from the Con- 
rad Hilton will be available for both these 
events. On Monday, September 8, the 
ladies will be the guests of the radio show, 
“Welcome Traveler,’ at the Sherman 
Hotel. Coffee and doughnuts will be 
served. An afternoon tea, with enter 
tainment in the form of either a lecturer 
or a book review, is scheduled for Tues- 
day, September 9, in the Ladies’ Recep- 
tion Room. 

No effort is being spared to make the 
Convocation as much of a success for the 
ladies attending the Centennial as it will 
be for their husbands. In addition to 
the scheduled entertainment, which will 
be reported in greater detail in the August 
issue of Crvi, ENGINEERING, there will be 
at their disposal all the resources of a 
great city in the way of sightseeing, recre- 
ation, and shopping. With the facilities 
being arranged for their convenience and 
comfort by the Ladies Activities Commit- 
tee, a happy time for all will be almost 
axiomatic. 
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Foreign Engineers to Attend Convocation 


The recent decision of the Mutual Se 
curity Agency to utilize the Centennial 
of Engineering to bring 200 leading Euro- 
pean engineers to the United States to 
study American production methods will 
make the Convocation program truly in- 
ternational in scope. Present plans call 
for the foreign visitors to spend at least 
five weeks in this country. Prior to the 
Convocation, they will participate in a 
special two-day productivity seminar 
now tentatively arranged at the Museum 
of Science and Industry for August 31 
and September 1. 

At the conclusion of the Convocation, 
the group will tour the leading cities and 
production centers of the country as well 
as other areas with key engineering in- 
stallations. The principal objectives of 
the tour will be to give them every pos- 
sible opportunity to observe American 
methods of design, construction, and op 
eration of engineering works, mass pro- 
duction and distribution, and the roles of 
engineers, labor and management in the 
productivity of the United States. Ac- 
tual direction of the visit will be con- 
ducted by the National Management 
Council, serving as an agency for the 
MSA 


In addition to the plans announced by 
the MSA, at least fifteen foreign nations 
will participate officially in the Convoca- 
tion program. The largest single dele- 
gation (of seventeen members) so far an- 
nounced will come from the Engineering 
Society of Norway. The Royal Society 
of Industrial Engineers, Belgium, will 
have an eleven-man delegation, while the 
combined group from Great Britain's In- 
stitution of Electrical Engineers, Institu- 
tion of Civil Engineers, and Institution of 
Mechanical Engineers, is also expected to 
show a large representation. The British 
electrical engineers will be headed by Sir 
John Hacking. 

Dr. Takeo Fukuda, of Tokyo Univer- 
sity and vice-president elect of the Japan 
Society of Civil Engineers, will head his 
nation’s delegation. France has chosen 
George Darrieus, president of its Society 
of Civil Engineers and member of the 
French Academy of Science, to lead its 
national group that will also include mem- 
bers of other French technical bodies, 
Other countries with assured represen- 
tation from their scientific and engineering 
groups are The Netherlands, Switzerland, 
Italy, India, Canada, Mexico, Cuba, 
Peru, and Uruguay. 


Program in August issue 


The official program of Convocation 
events, including the meetings of all 
ASCE Technical Divisons, will be printed 


in the August issue. 





Typical of many projects under construction in Chicago area that will be available for 
inspection by engineers attending Centennial of Engineering Convocation in Chicago, 
September 3-13, is O’Hare Field Terminal Building at Chicago's new international airport, 
Bensonville, Ill. Built in five split-finger structures extending from circular central con- 
course of main terminal building, project is destined to start new trend in loading and un- 
loading of aircraft. When all five wings are completed, terminal will be able to handle 
90 planes simultaneously. Consulting architects on this City of Chicago project are Skid- 
more, Owings, and Merrill. Photo courtesy of Otis Elevator Company. 
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Proceedings Separates—A Two-Year 
Review 


W. N. CAREY, Executive Secretary ASCE 


With the PROCEEDINGS Separates issued 
last February, the Society completed its 
first two years of experience with this 
form of technical publication. It will be 
recalled that a task committee for making 
such a study was appointed in 1947. 
This committee, headed by George W. 
Burpee of New York, made its final report 
to the Board of Direction in October 1949 
Publication of PROCEEDINGS 
separates was recommended and approved 
by the Board. The shift from the old 
method to the new Separates method was 
made with the February 1950 issue of 
PROCEEDINGS papers 

In compliance with Board of Direction 
instructions, study of publication pro 
cedures for our technical papers is being 
continued by the Society's Committee 
on Publications. The two-year period of 
Separates experience admittedly consti 
tutes a very short record. Statistically 
it should at least indicate trends and 
afford checks on some of the cost esti 
mates made by the task committee. 
Such information should be of value to 
the Publications Committee and to the 
members of the Society interested in 
PROCEEDINGS papers. 

As all but the newest Junior Members 
will remember, prior to 1950 the Society 
published its PROCEEDINGS papers and 
discussions each year in ten issues of 
PROCEEDINGS mailed automatically, like 
CrviL ENGINEERING, to every member. 
After 1930, when CrviL ENGINEERING 
was established, three or four papers and 
discussions of earlier papers were carried 
in each issue of PROCEEDINGS. In 1948 
there were 38 papers published, and the 
yearly average for the six-year period, 
1943 to 1948 inclusive, was also 38. De 
lays between receipt and publication of 
papers ran from 18 to 24 months, and 
sometimes longer. Because of these 
generally unsatisfactory conditions, the 
task committee was instructed, “to de 
termine whether it is possible to give 
the quality and quantity of the technical 
papers they desire but by a less costly 
method than the present."’ The change 
to Separates was made on recommenda 
tion of the task committee to meet this 
objective 

The short two-year record 
which PROCEEDINGS papers have 
issued as Separates indicates an impressive 
increase in the number of papers pub 
lished annually. During these two years 
114 Separates were issued, an average of 
57 papers per year compared with the 
mentioned 
under 


papers as 


during 
been 


average of 38 
the old system 


previously 


papers per year 
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The year 1948 just made the 38-paper 
average of the six-year period ending that 
year. In 1951, the second of the two 
year period of Separates, 61 PROCEED- 
INGS papers were published. 

Concurrent with the increase in the 
number of original papers published, 
there has been a decrease in the number 
of discussions submitted, to about 60 per- 
cent of the output under the former sys- 
tem. This decrease in the volume of dis- 
cussions doubtless is due in part to the 
Separates procedure. Part of the reduc- 
tion also is due to a revision of publication 
policies regarding discussions which are 
now given the same screening tests as 
original papers. 

Under the former method of publica- 
tion every member received all PROCEED- 
INGS papers, ten volumes each year, 
whether or not he was interested in all the 
papers. The PROCEEDINGS papers and 
discussions, published in ten issues each 
year, were then assembled and reprinted 
in an annual volume of TRANSACTIONS. 
Some members retained the PROCEED- 
INGs for permanent record and did not 
order TRANSACTIONS. A_ survey con- 
ducted by the task committee indicated 
that a relatively large number of mem- 
bers paid scant attention to many of the 
papers as issued in PROCEEDINGS but 
waited to obtain the annual TRANSAC- 
TIONS for their records. 

Under the current method of issuing 
PROCEEDINGS papers as Separates all 
papers are available to all members as 
before, with the difference that members 
receive only those Separates in which they 
indicate interest. Any member can ob- 
tain 40 Separates annually without addi- 
tional cost. This is two more papers 
than the average available annually 
during the six-year period just before the 
change to Separates was made. Any 
member who wishes all Separates auto- 
matically mailed to him, regardless of 
number and subject, can make such ar- 
rangement for a fixed subscription price. 
If he does not wish to receive all of them 
each year but does require more than 40, 
he can obtain additional Separates in 
excess of 40 at 25 cents a copy. 

All the papers issued as Separates and 
all the discussions thereon are assembled 
into yearly volumes of TRANSACTIONS, 
which are available on order as hereto- 
fore. During the past two years standing 
orders for TRANSACTIONS, have increased 
about 10 percent to a present total of 
approximately 13,000. The net income 
or profit for TRANSACTIONS as budgeted 
for 1952 is $7,200. 


In its final report to the Board of Direc 
tion in 1949, the task committee set a goa] 
of 100 PROCEEDINGS Separates to be pub 
lished annually. It was anticipated that 
it might take several years to reach that 
total. The change from 38 papers under 
the old system in 1948 to 61 papers under 
the Separates system in 1951 indicates , 
rapid advance toward that goal. The 
rapid increase in the number of papers 
which has been accomplished through the 
Separates method indicates that the 
Society is well on its way toward giving 
“the members the quality and quantity oj 
technical papers they desire.’’ The other 
basic factor in this consideration is cost 

The task committee estimated that an 
annual total of 100 PROCEEDINGS papers 
with their discussions, would probably 
comprise about 3,000 pages. Fortu 
nately for checking purposes, the total | 
number of pages printed in the first two 
years of Separates was approximately 
3,000 pages for 114 papers. The cost to 
the Society to produce the 3,000 pages of 
Separates during 1950 and 1951 was 
$120,907, say $121,000. 

The estimates of the task committee 
for 100 Separates, as given in its final re 
port of October 1949, was $88,730. It 
was estimated that this sum would cover 
paper, printing, mailing and payroll for a 
100-paper (3,000-page) year of Separates. 
The estimated annual payroll in this case 
was $30,000. The actual payroll for the 
two years 1950 and 1951 chargeable to 
Separates has approximated $31,000 per 
year. To place the two-year Separates 
record of 3,000 pages on a one-year basis 
it is necessary only to deduct the payroll 
for one year from the total overall cost of 
producing 3,000 pages. Deducting one 
year’s payroll, $31,000 from the total 
cost, $121,000, we find the actual cost of 
producing 3,000 pages of Separates in one 
year to be $90,000. This is a reasonably 
close check on the estimate of $88,700 
contained in the report of the task com 
mittee. 

It may be argued that the Society head 
quarters could not have produced 3,000 
pages of Separates in one year with the 
same payroll actually used to produce half 
that amount in the same time. When it 
made its report the task committee was of 
the opinion that a payroll on the order of 
$30,000 annually would be ample to cover 
the handling of PROCEEDINGS papers, 
provided the Technical Divisions would 
do their part of the job planned for them, 
which responsibility they accepted. The 
past two years has been a transition period 
so far as the Technical Divisions are con 
cerned. Their record indicates that they 
are rapidly assuming their full load in the 
program for producing more and better 
technical papers at the lowest possible 
cost. With all the Technical Divisions 
doing their share of the work, there ap- 
pears no reason to believe that the payroll 
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estimate for a 100-paper year is ma- 
terially out of line. 

The current system of issuing PrRo- 
CEEDINGS as Separates not only makes 
available to members many more papers 
at lower cost than was possible under the 
old system, but has increased income from 
the sale of papers. For example, in fiscal 
1948 and 1949, under the old system, 
total sales for PROCEEDINGS came to 
$17,400. During the two-year period 
under the Separates procedure, the total 
income from sale of Separates papers 
approximated $23,300. Separate papers 
are more saleable than were separate 
volumes of PROCEEDINGS. There appears 
to be no reason why the sale of Sepa 
rates cannot be stimulated and the in 
come from that source increased. Such 
increase in income would go a long way 
toward offsetting the production cost 
of the annual 100-paper goal. 

The cost of printing and distributing 
3,000 pages of papers and discussions, 
under the old system of ten volumes of 
PROCEEDINGS annually under costs pre 
vailing in 1948, was estimated by the task 
committee at $138,000.  Present-day 
costs would bring this figure to approxi 
mately $146,000, which is comparable 
with the $90,000 estimate earlier cited to 
cover the cost of producing 3,000 pages of 
Separates in one year. This leaves an 
approximate monetary advantage in 
favor of Separates of about $56,000 
annually, based on costs alone. 

The increased saleability of Separates 
over that of separate volumes of the old 
style PROCEEDINGS is another factor 
worthy of consideration. For the last 
two-year period covering the old-style 
PROCEEDINGS compared with the first 


Student Chapters Receive 
Committee Commendation 


Special recognition of outstanding 
activities during 1951 has been awarded 
to Student Chapters of the Society in the 
form of 15 Certificates of Commendation 
and 26 letters of honorable mention, as 
recommended by the Committee on 
Student Chapters at its meeting in Tus- 
caloosa, Ala., in April. ASCE President 
Carlton Proctor approved the recom- 
mendations, and has signed and trans- 
mitted the certificates and letters. 

Certificates of Commendation 
awarded to Student Chapters at 
following colleges and universities: 


were 
the 


Northeastern University (7th time) 
Cooper Union (4th time) 
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Proceedings Separates Information Wanted 


Note: For background data see page 
64 Crvit ENGINEERING, July 1952, 
“Proceedings Separates—A Two-Year 
Review.” 

1. Are you satisfied with the present 
method of publication and distribution 
by Separates? Ves [] No [J 


2. If ten or twelve issues of Pro- 
CEEDINGS papers and discussion annu- 
ally were again available without addi- 


two-year period of Separates, the in 
crease in sales was better than $6,000 or 
an increase of about 33 percent. With 
100 papers a year available for purchase 
as Separates compared with any possible 
sales arrangement covering the same num 
ber of papers under the old PROCEEDINGS 
system, the difference in annual income 
should be much greater than $3,000 a 
It might easily be two or three 
times that amount. If it was as much 
as $9,000, it would be fair to add 
that amount to the $56,000 difference 
mentioned before, making the actual 
difference $65,000 annually in favor of 
the Separates system. A difference of 
$60,000 would be a most conservative 
figure. 

Experience of the past two years has 
proved that technical papers may be dis- 
tributed by a less costly method than that 
previously used by the Society. In fact, 
the experience of the first two years with 
Separates has demonstrated that the re- 


year. 


Massachusetts Institute of Technology 
(3rd time) 
Bucknell University (3rd time) 
University of Dayton (5th time) 
Lehigh University (2nd time) 
South Dakota State College (4th time) 
Iowa State College (10th time) 
University of Kansas (5th time) 
Virginia Military Institute (16th time) 
University of Alabama (2nd time) 
Mississippi State College (lst time) 
California Institute of Technology 
(4th time) 
University of Arizona (3rd time) 
University of California (7th time) 
Student Chapters receiving the Presi 


dent's Letter of Honorable Mention were 


as follows: 
New York University 
College of the City of New York 
Worcester Polytechnic Institute 
Swarthmore College 


tional cost, as they were prior to 1951, 
would you request to be put on the 
mailing list to receive them automati- 


cally? Yes] No [J 

3. Would you be willing to pay an 
annual subscription pricef or svch Pro- 
CEEDINGS issues of 


$3.00? Yes (1) Nol 


Date and signature 


quest of the Board of Direction to the 
task committee in 1948, as quoted below 
has been carried out. The Separates 
method has made it “possible to give the 
members the quality and quantity of the 
technical papers they desire but at a less 
costly method than the old system.” 

The ASCE Publications Committee 
and the Board of Direction are continuing 
to study the problem of technical publica- 
tions. After the first two years of Sepa- 
rates, they want to know what the mem- 
bers of the Society think of the procedure. 
For that purpose a self-addressed permit- 
type postcard will be enclosed in the 
envelope to be sent to each member 
shortly after August | with notification of 
official nominees. The card will be 
printed as indicated above. 

The Board of Direction and the Publi- 
cations Committee hope that every mem- 
ber will give this subject his most earnest 
consideration and will return the post- 
card. 


Rutgers University 

Johns Hopkins University 

Carnegie Institute of Technolog, 
Newark College of Engineering 
Wayne University 

University of Missouri 

Kansas State College 

University of Wisconsin 

Michigan State College 

Purdue Universi y 

University of Florida 

Duke University 

University of Louisvil'e 

Louisiana Polytechnic Institute 
George Washington University 
Tulane University 

Texas Technological College 
University of Colorado 
University of Southern 
University of Nevada 
Santa Clara University 
University of Washington 


California 
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U.S. and Latin-American Engineers 
Plan UPADI Convention 


Latest reports indicate that the second 
Convention of UPADI (Union Panameri- 
cana de Asociaciones de Ingenieros), to be 
held in New Orleans, La., August 25-30, 
will attract several hundred engineers 
from professional societies throughout 
Central and South America. The time 
and place were chosen to bring the Latin- 
American engineers to the United States 
in time for participation in the ASCE 
Centennial of Engineering Convocation 
in Chicago early in September 

A relatively new organization, UPADI 
was formed to provide a common meeting 
ground for Western Hemisphere engineers 
and a clearing house for discussion of their 
mutual problems. ASCE and the other 


Founder Societies take part in UPADI 
activities through Engineers Joint Coun- 
cil 


The first UPADI 
Congress, held in 
Rio de Janeiro, Bra- 
zil, in July 1949, 
attended by 
representatives of 
most of the Latin- 
American 
and EJC 


Was 


societies 
official 








Reading counterclockwise are James M. 
Todd, chairman of special committee set up 
to handle UPADI conference, and ASCE 
delegation consisting of E. A. Pratt, ASCE 
President Carlton S. Proctor, Past-President 
Gail A. Hathaway, and Executive Secretary 
William N. Carey. 
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observers. A number of papers were 
presented at the Rio de Janeiro meeting, 
and a_ provisional constitution was 
drawn up. The constitution was negoti- 
ated and revised after the congress and 
adopted on a temporary basis at a subse- 
quent convention in Havana, Cuba, in 
April 1951. Shortly after’ the Havana 
Convention EJC became affiliated with 
the organization. 

The forthcoming convention in New 
Orleans will consider further revision of 
the constitution and adoption of a set of 
by-laws. There will also be an all-day 
technical program on the theme of engi- 
neering education on August 26. This 
program which is being developed by Leo 
J. Lassalle, dean of the College of Engi- 
neering at Louisiana State University, 
will explore the general philosophy of en- 
gineering education and the postgraduate 
training of engineers, with discussion of 
plans for expansion in the field. 

Although much of the convention will 
of necessity be devoted to organization 
and business, arrangements are being 
made to inspect the facilities of the Port 
of New Orleans, which are second to none, 
and to visit industrial plants in the New 
Orleans area. The various social events 
scheduled include a formal banquet on 
August 29 and a special program for the 
visiting ladies. 

Headquarters for the convention will 
be Tulane University, with air-condi 
tioned McAlister Auditorium the center 
of convention activities. Living quar- 
ters for the delegates will be provided on 
the Tulane campus. A special UPADI 
committee bas been set up under the 
chairmanship of James M. Todd to handle 
details of the convention, and each Local 
Section of the Founder Societies and the 
AIChE in the area has a member on the 
committees. 

UPAD I officers are Luis Giannattasio, 
of Montevideo, Uruguay, president 
through 1954; James M. Todd, of New 
Orleans, vice-president; and Manual J. 
Puente, of Havana, Cuba, treasurer. 
Representatives of societies in Argentina, 
Brazil, Canada, Colombia, El Salvador, 
and Honduras make up the board of di 
rectors, 

Delegates to the convention appointed 
by the EJC constituent societies are as 
follows: 


ASCE: E. A. Pratt, consulting engi 
neer, New York, N.Y.; Past-President 
Gail A. Hathaway, Department of the 


Army, Hyattsville, Md.; W. N. Carey, 
Executive Secretary of ASCE, New York, 
N.Y.; and President Carlton S. Proctor, 
consulting engineer, New York, N.Y. 


AIME: Fred T. Agthe, Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wis.; W. H. 
Carson, Dean of Engineering, Univ. of 
Oklahoma, Norman, Okla.; and Sherwin 
F. Kelly, Sherwin F. Kelly Geophysical 
Services, Amawalk, N.Y. 

ASME: Joseph Pope, Stone & Webster 
Engineering Co., New York, N.Y.; A. J 
Ackerman, consulting engineer, Madison, 
Wis.; J. M. Todd, consulting engineer, 
New Orleans 16, La.; and J. W. Cox, con- 
sulting engineer, New York, N.Y. 

AIEE: T. G. LeClair, Commonwealth 


Edison Co., Chicago 90, IIl.; Ernest 
Pragst, International General Electric 
Co., Schenectady, N.Y.; and F. § 


Black, Editor, Electrical World, New York 
18, N.Y. 

AIChE: Dr. K. H. Kobe, Chemical 
Engrg. Dept., Univ. of Texas, Austin 12, 
Tex.; W. D. Kohlins, Buflovak Equip- 
ment Div., Blaw-Knox Co., New York, 
N.Y.; Dr. T. H. Chilton, DuPont de 
Nemours & Co., Wilmington, Del.; and 
S. L. Tyler, Secretary, AIChE, New 
York, N.Y. 


Tentative UPADI Program 


Monday, August 25 
Vorning—Registration 
Luncheon—Welcome 
A fternoon—Plenary session 
Summary of developments since 
Havana 
Conferences by committees to 
complete their reports 
Evening—Meeting of Board of Directors 
Tuesday, August 26 
Morning—Papers on Engineering Education 
by Latin-American delegates 
Speaker on Engineering Educa 
tion 
Program similar to morning 
session with U.S. and Canadian 


Luncheon 
Afternoon 


papers 
Informal exchange of greetings 
by representatives of various dele- 
gations 
Wednesday, August 27 
Vorning—Plenary session to 
act on reports 
Open 
Continuation of morning session 
Special entertainment for 
gates 
Thursday, August 28 


Morning and afternoon 


Evening 


receive and 


Luncheon 
Afternoon 


Evening dele- 


Port trip and other 
excursions 
Evening—Open 
Friday, August 29 
Morning—Plenary session 
Final action on committee reports 
Resolutions 


Luncheon—Open 


Afternoon—Panel discussion on engineering 
aspects of industrial develop- 
ments and financing in Latin 
America 

Evening—Formal banquet 


Saturday, August 30 
Morning—Concluding business and cere- 
monies 
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JOSEPH H. EHLERS, M. ASCE 


Congress is expected to recess for the 
greater part of July and to return some- 
time in August to clean up outstanding 
business. 


“Wunderlich Case" legislation 


Senator McCarran’s bill (S.2487) de- 
signed to counteract the Supreme Court 
decision in the Wunderlich Case (see 
Civi ENGINEERING for April, page 64) 
was reported out of the Senate Judiciary 
Committee. This bill is expected to pass 
the Senate. It gets around the difficulty 
resulting from the objectionable disputes 
clause in government contracts by direct- 
ing agency heads not to plead the Wund- 
erlich decision as a defense when a case 
arises in the Court of Claims. 

The principal section of the bill as 
approved reads: 


“That no provision of any contract en- 
tered into by the United States, relating to 
the finality or conclusiveness, in a dispute 
involving a question arising under such 
contract, of any decision of an administra- 
tive official, representative, or board, shall 
be pleaded as limiting judicial review of 
any such decision to cases in which fraud 
by such official, representative, or board is 
alleged; and any such provision shall be 
void with respect to any such decision which 
the General Accounting Office or a court, 
having jurisdiction, finds fraudulent, grossly 
erroneous, so mistaken as necessarily to 
imply bad faith, or not supported by reli- 
able, probative, and substantial evidence.” 


Another legislative approach to achieve 
the same end has been to tack on to the 
Defense Department appropriation bill a 
section specifically forbidding the use of 
any funds voted in the act ‘‘for the pur- 
pose of entering into construction under 
Article 15’’ (the present disputes clause 
in government contracts). The Defense 
Department appropriation has already 
passed the House with no opposition reg- 
istered to the rider. 


Amendments to Defense Production Act 


Some interesting maneuvering took 
place in connection with a provision ex- 
empting engineers from the salary stabili- 
zation provisions of the Defense Produc- 
tion Act. As originally drafted, the 
provision excluded only registered engi- 
neers employed by engineering firms. 
The Senate Banking Committee voted 
favorably on a provision to exempt all 
professional engineers, whether regis- 
tered or not, when employed by an engi- 
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Field Representative ASCE 


neering firm. On the Senate floor an at- 
tempt was made to strike out the ex- 
emption for engineers, but the final re- 
sult was the passage of a bill exempting 
all professional engineers regardless of 
where employed. Meanwhile officials 
of the Salary Stabilization Board have 
expressed disapproval of the idea of 
exempting engineers from the Board’s 
jurisdiction and will oppose this fea- 
ture of the bill as passed by the Senate. 
The House Committee has reported out a 
bill making no reference to engineers.* 


St. Lawrence Seaway 


After months of hearings and com- 
mittee study, the Senate voted by a close 
margin to shelve the St. Lawrence River 
Seaway and Power Project by sending the 
bills back to committee. President Tru- 
man had written that it would be one of 
the nation’s worst economic mistakes to 
let the project fail by default. One Sena- 
tor has asked for a reconsideration. Fol- 
lowing the recommital, a new resolution, 
S. J. Res. 167, which would permit inter- 
ested states to form compacts with Can- 
ada to build the seaway if the United 
States became a party to the agreement, 
was referred to the Senate Public Works 
Committee. 


DPA Controls 


Self-authorization forincreased amounts 
of copper and aiuminum are permitted. 
For many types of public works projects 
750 Ib of copper per project and 1,000 
Ib of aluminum may be self-authorized. 
Builders of industrial plants may self- 
certify up to 2,000 lb of aluminum per 
project. The ban on recreational con- 
struction is lifted, and self-authorization 
of some scarce metals is permitted. It 

* The law as passed June 28 exempts all pro- 


fessional engineers employed in a _ professional 
capacity 


ASCE MEMBERSHIP AS OF 
JUNE 9, 1952 


Members 8,155 
Associate Members 10,354 
Junior Members 16,251 
Affiliates 68 
Honorary Members 37 
Total . 34,845 
(June 8, 1951 32,424) 


appears that copper and aluminum will 
cease to be limiting factors in construc- 
tion after the third quarter of 1952. 
Details of the changes in regulations are 
given in CMP Reg 1, Dir. 1; Revised 
CMP Reg 6; and M-100, all as amended 
June 18, 1952. 

The NPA Construction Advisory Com- 
mittee in a recent meeting with govern- 
ment officials recommended further liber- 
alizations. NPA officials stated that re- 
quirements for the fourth quarter are 
still in excess of the available supply, 
structural steel demand being 40 percent 
over and copper 35 percent because of con- 
tinuing needs for industrial expansion. 

In the Facilities Expansion Program, 
there are signs of a shift in emphasis 
from basic materials facilities to such 
items as public utilities and oil pipelines. 
The total expansion in production of 
basic materials contemplated by the 
program is enormous. New steel facili- 
ties will produce more steel than the 
total production of most countries. 
Aluminum production is expected to rise 
by 1954 to 1'/, million tons as compared 
with a World War II peak of considerably 
less than 1 million tons. Cement produc- 
tion will be up 6 million barrels a year. 
The production of exterior plywood will 
be up 70 percent. 


Executive Department Matters 


The Field Representative represented 
the Society at a State Department con- 
ference on U.S. Foreign Policy which was 
attended by delegates of over a hundred 
organizations. The objectives of the 
Mutual Security Agency and the Point 
IV Program were fully discussed. There 
were briefings on current military and 
economic matters which affect our foreign 
policy. 

The Mutual Security Agency is plan- 
ning to bring 200 leading engineers to 
the United States for a study of American 
production methods and for participa- 
tion in the Centennial convocation, This 
action followed intensive efforts by the 
Society and personal visits by the Execu- 
tive Secretary and others at MSA Head- 
quarters. 

The President signed into law the 
$6'/>-billion dollar foreign aid appropria- 
tion bill for fiscal 1953. The amount is 
nearly $1'/, billion less than requested. 


AIA Meeting Features Engineering 


At the annual AIA convention on 
June 24 there was an exhibit entitled 
“Re-Union of Architecture and Engi- 
neering’ to mark the ASCE Centennial. 
President Proctor addressed the gather 
ing. 


Washington, D.C. 
June 24, 1952 
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ASCE Student Chapters Sponsor 
Regional Spring Conferences 


ASCE 
parts of the 


large-scale 


During the 
Student 
country 


Spring just past 
Chapters in all 
sponsored regional 


conferences, which served as a clearing 
house for discussion of vocational and pro 
Reports 
conferences—the 
the Phila 
the Rocky Moun 


are either briefed here 


fessional received 


from 


problems 


several of these 


California, the North Central 
delphia-Lehigh Valley, 
tain, and Virginia 
or represented pictorially 
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California Conference 


rhe University of Southern California 
and San Diego State College were co 
hosts to the Fifth Annual Conference of 
the California Council of Student Chap 
ters, held in San Diego in conjunction with 
the recent California Conference of Local 
Sections. Winners in annual prize paper 
contest, a traditional conference feature, 
were Waheed Ghauri, of the California 
Institute of Technology, who received 
first prize for a paper on “Rainfall Aug- 
mentation by Artificial Nucleation,’ and 
Harold Wilson, of the University of Ari 
zona, who received second prize for his 
study of “‘The Panama Canal—a Sea 
Level Project.’ 

The crowded three-day program in 
cluded addresses by ASCE President 
Carlton S. Proctor and Executive Secre 
tary W. N. Carey, who discussed the Cen 
tennial of Engineering; Mayor John D. 
Butler, of San Diego, who stressed the 
need for engineers; and F. T. 
Letchfield, who spoke on the value of 
human relationships. Conference chair- 
man was Dale Diamond, of the University 
of Southern California 


city’s 


North Central Conference 


ren schools sent delegates to the two 
day North Central Conference of 


Cadet C. G. Redman, of VMI (left), delivers 
prize-winning paper on ‘‘How to Keep a Job 
and Turn It Into a Better One” at Virginia 
Student Conference at VMI. Upper left 
view shows Alfred Westfall (left) head of 
English Department at Colorado A & M 
College, presenting prize to Donald Daines, 
of Utah State Agricultural College, winner 
of undergraduate prize paper contest at 
Rocky Mountain Conference. Winner of 
graduate prize paper contest was Rodney 
Page, of University of Colorado. 


Chapters held at Ohio State University. 
First prize in the student paper contest 
went to W.J. McDermott and Irvin H. 
Sturm, of the University of California, for 
a joint paper on “Construction and Test- 
ing of Reinforced Concrete Lintels,’’ and 
second prize to Felix G. Andrews, of the 
University of Dayton, for a paper on 
“The Erosion Problem in the Vicinity of 
Point Lookout, N.Y.’ The opportunities 
for young engineers and their responsibil 
ity to the profession and the world con 
stituted the subject of a major talk given 
by President Proctor. The two-day pro- 
gram also included field trips to Lock 
bourne Air Base and Delaware Dam 


Philadelphia—Lehigh Valley Conference 


Pennsylvania State College was host 
this year to the fourteenth annual con 
ference of Chapters in the Philadelphia 
and Lehigh Valley Sections, which was 
attended by 200 delegates. Speakers in 
cluded Eric A. Walker, dean of the Engi 
neering College at Penn State; ASCE 
Director Francis S. Friel; Samuel S 
Baxter, Philadelphia Section president; 
and Joseph W. Eney, president of the 
Lehigh Valley Section. First prize in the 
technical paper contest went to William 
A. Sech, of Villanova, and second prize to 
Laurie W. Seaman, of Swarthmore Col- 


lege. 


Rocky Mountain Conference 


More than 125 delegates attended the 
Rocky Mountain Conference, to which 
Colorado A & M College was host. Ivan 
C. Crawford, consultant to the School of 
Engineering at Denver University and 
former dean of engineering at the Uni 
versity of Michigan, addressed the group 
at a noon luncheon on ‘‘The Engineer of 
the Future.’’ Another feature of the pro- 
gram was a guided tour of the plant of the 
Ideal Cement Company at La Porte, Colo. 
Winners in the annual prize paper contest 
are indicated in the accompanying photo 
and caption. 


Delegates attending North 
Central Conference at 
Ohio State University are 
shown here. University of 
Detroit and Wayne Univer- 
sity will be joint hosts to 
1953 conference of group. 
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Society Approves Plans 
for First-Day Covers 


With completion 
of the design for the 
special commemora 
tive three-cent 
stamp in honor of 
the one-hundredth 
anniversary of the 
founding of ASCE at hand, the Executive 
Committee of the Board of Direction 
has reviewed plans for special engraved 
envelopes or covers for use in first-day 
mailings of the stamp. Of several de 
signs submitted by firms engaged in the 
manufacture of such envelopes, official 
choice for first-day cover went to a design 
developed by the Cover 
Service of Pleasantville, N.Y. The com 
pany is headed by E. Milnor Peck, who 
has created official first-day covers for a 
number of important events. 

The cover design chosen symbolically 
indicates the century of engineered prog 
ress. An engineer’s hands manipulating 
a compass, a sketch of a suspension 
bridge, and the shield of the American 
Society of Civil Engineers are the major 
features of the design, which occupies a 
substantial area of the left-hand side of 
the cover. Mr. Peck has included an 
appropriate quotation from Ruskin 
“Therefore when we build, let us think 
that we build forever.” 

The combination of a special stamp 
honoring the Society and the first-day 
cover described constitute a fitting 
tribute to the oldest national engineering 
society in the United States. With the 
number of commemorative stamps issued 
by the United States drastically curtailed 
this year, it is particularly significant 
that the achievements of the Society 
should be honored by one of the few 
commemcrative stamps 
believed that when the final design of the 
stamp is revealed, it will be found a 
notable symbolization of the principles 
and accomplishments of the Society. 

The Society will not handle or receive 
orders for the first-day Orders 
and inquiries must be addressed to Mr. 
E. Milnor Peck, Fleetwood Cover Service, 
Pleasantville, N.Y., who will handle 
issuance. Orders, together with names 
and addresses, must be in his hands by 
September 1, and he will see to the first 
day mailing from Chicago ro 
difficulty with cancelling machines, enve 
lopes must contain enclosures. Enclo 
sures may be sent to Mr. Peck, or if pre 
ferred, he will furnish them—he 
pected to use a card bearing greetings 
from the ASCE. Mr. Peck’s staff will 
address and stuff envelopes, take them to 
Chicago where he will set up headquar 
ters, attach first-day stamps, and see to 
the mailing on the first day 





‘leetwood 


issued, It is 


cover. 


avoid 
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The cost of first-day covers, including 
stuffing, addressing, first-day stamp and 
mailing from Chicago on ‘‘first day of 
issue"’ will be as follows: Singles at 20 
cents; six singles at $1.00; 100 or more 
singles at $12 per hundred; block of four 
stamps, on first-day cover, 30 cents; plate 
number, block of four stamps in cover, 
first day, 60 cents. 

Those wishing to purchase engraved 


envelopes without having them handled 
by Mr. Peck’s staff may obtain them 
from the Fleetwood Cover Service at the 
following rates: 100 for $3.50; 500 for 
$17.50; and 1,000 for $32.50. 

Again, please do not send orders or 
inguiries to Society headquarters. Ad- 
dress them to Mr. E. Milnor Peck, Head 
of Fleetwood Cover Service, Pleasant- 
ville, N.Y. 


New Canadian Generating Station 
Honors ASCE Director Otto Holden 


The newly opened Otto Holden Gener 
ating Station, a $60,331,000 development 
on the Ottawa River in Canada, honors 
ASCE Director Otto Holden, 
general manager of engineering for the 
Hydroelectric Power Commission of 
Ontario, builder of the project. At the 
official opening ceremonies on June 10, 
Carlton S. Proctor, ASCE President and 
official representative of the Society for 
the occasion, hailed the tribute to Mr 
Holden as a unique, though well-deserved, 
honor in an age that is too prone to name 
its great structures after politicians rather 
than the engineers responsible for their 
design and construction. With the Com 
mission since 1913, Mr. Holden was chief 


assistant 


hydraulic engineer from 1937 to his ap 
pointment to his present position in 1947. 

Mr. Proctor said that, as the great 
project joins the provinces of Ontario and 
Quebec, so in another sense it symbolizes 
the bond between Canada and the United 
States. The principal speaker at the 
opening ceremonies, which were attended 
by government officials representing the 


Dominion and the two provinces, was the 
Hon. Leslie M. Frost, prime minister of 
Ontario. 

One of three major hydroelectric proj 
built on the Ottawa River in the 
Hydroelectric Power Commission's bil- 
lion-dollar expansion program, the Otto 
Holden Generating Station will have a 
capacity of 204,000 kw (273,000 hp) at 
60 cycles when completed early in 1953. 


ects 








New $60,331,000 Otto Holden Generating Plant on Ottawa River, which houses eight gen- 
erating units, straddles interprovincial boundary and forms integral part of main-dam struc- 
Plant is named for ASCE Director Otto Holden (see photo above). 


ture. 
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Greater cooperation between engineers and architects is objective of this recently estab- 
lished Joint Cooperative Committee of ASCE-AIA, shown at first meeting at AIA headquarters 
in Washington. From left to right are ASCE Director G. Brooks Earnest, Cleveland; Joseph 
H. Ehlers, ASCE Field Representative and co-secretary, Washington; Alvin E. Harley, AIA, 
Detroit; Craig P. Hazelet, ASCE co-chairman, Louisville; Director Leonard H. Bailey, AIA 
co-chairman, Oklaboma City; Mason G. Lockwood, ASCE, Houston; and Edmund R. Purves, 


AIA co-secretary, Washington. 


Roy F. Larson, AIA member of Philadelphia, was absent. 





Reduced Rates Available to Junior 
Members in Group Disability Plan 


Changes advantageous to the members 
of the ASCE group insurance disability 
plan worked out by Smith and Sternau, 
Inc., administrators of the plan, in coop 
eration with the Continental Casualty 
Company, to mark the third anniversary 
of ASCE participation in the plan, were 
approved by the Board of Direction at its 
Denver meeting. 

The first of these changes, providing 
new benefits for Junior Members, was 
suggested by the fact that three-quarters 
of the applications received from the 
membership for the Group Disability 
Plan come from Members and Associate 
Members, whereas Junior Members com 
prise about 47 percent of the total ASCE 
membership. Deciding that the lag may 
be due to lack of buying power in the 
younger the administrators have 
arranged for lower rates for Junior Mem 
bers to enable them to participate in the 
plan as fully as the older members. The 
change is of great potential importance to 
Jumior Members since disability insurance 
should be of greatest value to the engineer 
in his early years when he is bringing up 


men, 


his family. 

rhe reduced rates to Junior Members 
will be made available as of August 1, 
and all Junior Members who are now hold 
ing contracts under the regular plan will 
be transferred from their present contract 
on the premium-due date to the new 
Junior Member contract. The rate for 
the Junior Member contract will prevail 
only until Junior Members reach age 32, 
when the premium will automatically in 
crease to the regular rate. 
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Under Junior Plan A, the weekly in 
demnity is $50, the principal sum $2,000, 
annual premium $66 and semiannual 
premium $33.50. Under Junior Plan B, 
the weekly indemnity is $25, the principal 
sum $1,000, annual premium $33 and 
semiannual premium $17. 

Another change provides 
weekly benefits for those desirous of re- 
ceiving them. These possible benefits, 
arranged to meet the suggestion of mem 
that $50 a week is not adequate 
coverage for a person under 
today's high cost of living, will be limited 
to the following age groups 

$100 weekly will be available only to 
Principal 
$154, 


increased 


bers 
disabled 


male members under age 55. 
sum, $5,000; annual premium 
semiannual $77.50. 

$75 weekly will be available only to 
male members under age 60. Principal 
sum, $5,000; annual premium $118, 
sermannual $59.50. 

$50 weekly will be available to mem 
bers up to age 65. Principal sum, $5,000; 
annual premium $82, semiannual $41.50 

$25 weekly will be available to mem- 
bers up toage 70. Principal sum, $2,500; 
annual premium $41, semiannual $21. 

Full benefits received at the time of 
purchase are available up to age 70 or 
time of retirement, regardless of age or 
plan at date of purchase. 

To meet requests for increased hos- 
pitalization coverage, members under age 
60 who are participating in the plan may 
have optional hospital coverage to the 
following extent: 

$7 in cash for each day of hospital con- 


finement, up to 70 days per disability, for 
room and board. 

Up to $35 for X-ray examination, 
anesthetics, laboratory, operating room, 
drugs, dressings and other necessary mis- 
cellaneous hospital expense, and for am- 
bulance service to and from the hospital. 

Up to $225 for surgical operations, 
according to the schedule. 

The additional premium for this op- 
tional hospital plan is $20 annually and 
$10 semiannually. This type of cover- 
age, available only to members insured 
under the ASCE Group Disability Plan, 
is offered in the overall plan. 

Since the benefits from the ASCE op- 
tional hospital coverage will be paid to the 
insured in cash, they can be used to de 
fray hospital or any other expenses in 
curred through disability. The ASCE 
hospital benefits are payable in any hos- 
pital in the world, regardless of other in- 
surance carried. 


“Civil Engineering” Is 
Available in Microfilm 


Members are reminded that the Society 
has an agreement with University Micro 
films, of Ann Arbor, Mich., which makes 
CrviL ENGINEERING available to libraries 
in microfilm form. Solving the problem 
of providing space for the large number of 
publications received by libraries, micro 
film makes it possible to produce and dis 
tribute an entire volume of a periodical in 
a single roll, in editions of 30 or more, at a 
cost about equal to that of binding the 
same material in a conventional library 
binding. 

Under the microfilm plan, 
keep paper copies unbound until demand 
for them is over when they are disposed of 
and microfilm substituted. Sales are re- 
stricted to subscribers to the paper edi 
tion, and film copy is distributed only at 
the end of the volume year. 

Inquiries concerning purchase of the 
microfilm, which is furnished in positive 
form on metal reels suitably labeled, 
should be addressed to University Micro 
films, 313 N. First Street, Ann Arbor, 
Mich. 


libraries 


Ithaca Section Program 
Honors ASCE Centennial 


An all-day program celebrating the So- 
ciety’s Centennial was conducted by the 
Ithaca Section on the Cornell University 
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Arsham Amirikian (left) receiving the 
1952 Concrete Reinforcing Steel Institute 
Award from Prof. H. J. Gilkey, Acting 
Award Committee Chairman, at C.R.S.1. 
28th Annual Meeting at the Greenbrier, 
White Sulphur Springs, West Virginia. 
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REINFORCING STEEL INSTITUTE 


Arsham Amirikian, Chief Designing Engineer, Navy Bureau 
of Yards and Docks, received the 1952 Award of the Con- 
crete Reinforcing Steel Institute for his work in the devel- 
opment of new methods of reinforced concrete analysis and 
their application to the design of airplane hangars, indus- 
trial buildings, auxiliary floating craft, huge floating dry- 
docks, and gate caissons. Mr. Amirikian, who is a gradu- 
ate of Cornell University, is the author of the book, “Anal- 
ysis of Rigid Frames,” published in 1942. 
The C. R.S. 1. Award is administered by representatives 
appointed by the American Concrete Institute, the Associ- 
ated General Contractors of America, and the American 
Society of Civil Engineers. The 1952 Award Committee includ- 
ed the following: Chairman—Charles S. Whitney, Amman & 
Whitney, New York (American Concrete Institute); Professor 
H. J. Gilkey, Head of the Department of Theoretical and Applied 
Mechanics, lowa State College, Ames, lowa (American Society of Civil 
Engineers); and Earl J. Wheeler, Frank Messer & Sons, Inc., 
Cincinnati (Associated General Contractors). 


CONCRETE REINFORCING 


STEEL INSTITUTE 
38 South Dearborn Street, Chicago 3, Illinois 
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campus before the close of the school year 
The theme, ‘‘The Next Hundred Years,”’ 


was developed by nine speakers from the 


faculty of the School of Civil Engineering 
The speakers—N. A. Christensen, H. M 
Gifft, D. F. Gunder, H. T. Jenkins, A. L 
Jorissen, T. D. Lewis, A. J. MeNair, 
R. Y. Thatcher, and George Winter 
reviewed the highlights of the past and 
predicted the shape of things to come in 
the various fields of civil engineering 

5. C. Hollister, dean of the Cornell 
College of Engineering, and _ principal 
speaker at a noon luncheon, forecast the 
development of many new construction 
materials and prophesied radical advances 
in practical means for developing power 
from perpetual sources such as the sun 
During the luncheon program a certificate 
of life membership in the Society was pre 
sented to Howard T. Ware, former Sec 
tion president 

Student Chapter exhibits of work in 
the various fields of civil engineering, held 
over from the college's annual Engineer's 
Day, supplemented the program 





Coming Events 





Duluth—Meetings are held the third 
Monday of every month at the Kitchi 
Gamni Club in Duluth 

Maine—Anniversary meeting will be 
held at the Worster Hotel, Hallowell, 
Me., on August 7 

Sacramento—Weekly luncheons every 
luesday at the Elks Temple, Sacramento, 
at 12 noon 

San Francisco——Weekly luncheons every 
Wednesday at the Engineers’ Club of San 
Francisco 


INTER-AMERICAN CONVENTION 


San Juan, Puerto Rico, November 12-15 
1952 


Scheduled ASCE Conventions 


CENTENNIAL CONVOCATION 
Conrad Hilton Hotel 
Chicago, Ill., September 3-13, 
1952 
SAN FRANCISCO CONVENTION 
San Francisco, Calif., March 2-7, 
1953 
MIAMI BEACH CONVENTION 


June 17-19, 
1953 
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Puerto Rico Section Awards Student Prize 





Prof. Franklin O. Rose, vice-president of Puerto Rico Section, presents to graduating senior 
Pedro Jimenez Quinones of University of Puerto Rico, medal awarded annually by Section 
to civil engineering student graduating with highest scholastic honors. Shown, left to 
right, are Prof. Virgilio Biaggi, master of ceremonies; Luis Stefani, vice-chancellor of uni- 
versity and dean of engineering; Mr. Jimenez; Professor Rose; and Prof. Miguel Wiewall, 
dean of science. Speaker of evening was Raoul C. Mitchell, visiting professor in civil engi- 
neering department at university, who discussed physical properties of the earth. Much of 
meeting was devoted to committee reports on plans for Inter-American Convention, which 
Section is sponsoring in San Juan in November 





News of Local Sections Briefed 


SECTION DATE ATTENDANCE PROGRAM 


Akron April 18 OD Dinner meeting and cocktail hour. Stanley Macom 
ber, of Macomber, Inc., described recent develop 
ments in metal fabrication 

May 22 Annual student meeting. Student papers read by 
John D. Jones and Charles J. Messmore, Univer 
sity of Akron 


Alaska May 27 18 Dinner meeting. A talk on ‘‘The Engineer's Unity 
Southeastern Organization"’ was presented by G. J. Miller, and a 
Subsection film was shown 

Arizona April 26 61 Annual spring meeting with Student Chapter, Uni 


versity of Arizona. Student award was pre 
sented to Dick E. Schramm. C. H. Handforth, 
R. H. Rupkey, and Percy Jones and W. Johannes 
sen presented papers. Guest speakers were John 
C. Park, dean of engineering, University of Arizona, 
and James Macmillan, architect 

Buffalo May 20 53 Wilbur S. Smith, partner, Smith, Dibble & Co., New 
Haven, Conn., spoke on the off-street parking sur 
vey of Buffalo 

Central Ohio May 15 65 Joint meeting with Ohio State University Student 
Chapter. Brown scholarship prizes to Richar: 
Bull, Simon W. Dudley and Earl Wagner. Other 
awards were presented to Raymond A. Grover, 
Trevor P. Craig, Leonard W. Fletcher and Patrick 
L. DeNaples. Archie M. Carter, head of the high 
way section, Associated General Contractors, was 
guest speaker 


Cincinnati May 7 20 John Diehl, head of John Diehl Co., gave an illus‘rated 
talk on ‘‘Timber Covered Bridges.” 
Cleveland May 16 82 Case Institute of Technology Student Chapter wa 


host at the May meeting. Junior membership 
awards were presented to John E. Donahue, Fre« 
man A. Ericson, Andrew G. Donovan and Sterling 
H. Booth. Dr. Henry F. Donner described his 
trip from Algiers to Capetown 
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“WATER CONDITIONING HEADQUARTERS FOR 40 
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/ PERMUTIT PRECIPITATORS—For coagulation of tur- 


bid or colored waters and for softening hard waters. 
Uniform upward filtration through sludge blanket 
saves from 10% to 40% in chemicals . .. up to 50% 
in space and 75% in time. Available in horizontal or 
vertical designs, in single units or batteries, with unit 
Capacities up to 10,000,000 gpd. 


PERMUTIT ZEOLITE (lon Exchanger) WATER 
SOFTENERS — Simplest method of removing hard- 
ness tO amy required degree. Completely automatic 
Operation assures uninterrupted service and reduces 
operating costs. Supplied in single units or batteries 
to fit all requirements. 


R) 
PERMUTIT SPIRACTORS — New principle —catalytic 
precipitation — shortens detention time, eliminates 
sludge disposal, saves steel, floor space. No moving 
parts. Total reaction time is 8 minutes. 


PERMUTIT MONOCRETE UNDERDRAINS— Rugged 
monolithic construction. Non-corrodible, easy to in- 
stall. Large laterals and header assure uniform collec- 
tion and distribution of water. Larerals are formed 
by specially designed inflatable rubber tubes which 


are removed after the concrete is set. 


For full information on these and other types of water 
conditioning equipment, write to The Permutit 
Company, Dept. AC-7, 330 West 42nd Street, New 
York 36, N. Y, or The Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal. 


; Jj 
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Georgia 


Illinois 


Iowa 


Ithaca 


Kansas City 


Miami 


Nebraska 


Northwestern 


Pittsburgh 


St. Louis 


Syracuse 


Tri-City 


June 6 
May 19 
May 23 
May 26 
May 19 
May h 
M ty 7 
May |! 
May 21 
May 5 
May 24 
May 26 
June } 
April 25 
May 13 


114 


130 


tt) 





Out-door supper and meeting at the home of Warren 
S. Mann, president of the section 

Joint meeting with the Western Society of Engineers 
addressed by Harry S. Spitz, assistant chief engi- 

S. Steel Company 

Certificates for Junior member 


neer, t 
Luncheon meeting 
ship presented 
Robert Galvanoni, field sanitarian, Rockford Depart- 
ment of Health, and Henry Reidesel, district engi 

neer, Sanitary District of Rockford, 
trends in garbage and sanitary waste disposal 

Junior membership prize awarded 
to Edward R. Bergun, Cornell University. Illus 
trated speech given by A. A. Tripp, Preload Com 
pany, Inc., New York City, on design and con 
struction of prestressed concrete tanks 

Guest speaker Samuel B. Morris, generai manager and 
chief engineer of the Los Angeles Department of 
Water and Light, discussed the national water 
policy, at a dinner meeting. William D. Swanson, 
of the University of Missouri, received a student 
award certificate 

Picnic and dinner in honor of ASCE President Carlton 
S. Proctor and Mrs. Proctor 

Dinner meeting under auspices of Palm Beach Sub 
Section. Col. Herbert C 
on “‘Land and Water Conservation of Central and 
Southern Florida 


discussed 


Dinner meeting 


Gee presented a speech 


Dinner Nebraska 
Department of Roads and Irrigation Testing Lab 


meeting followed by tour of the 


oratory 
Student prizes awarded at dinner meeting. Discussion 
of the Pick-Sloan plan for development of the Mis 


souri River Basin given by Leslie Miller, former 
Governor of Wyoming 

Tour of the new building of the Aluminum Company 
of America, and luncheon meeting 

Irvin Mattick, information supervisor, Southwestern 
Bell relephone Co., Midgets of the Tele 
phone Science.”’ 

ASCE President Carlton S. Proctor, Vice-President 
D. V. Terrell and Director Norman R. Moore were 
present at a which Colonel 
Proctor discussed the Centennial celebration 

Newly elected officers for next year are: James 
E. Blowers, president George P. Hanna, IJr., 
first vice-president; Clyde A. Coats, second vice 
president; Alfred J. DeYoung, director; and 
Charles M. Antoni, secretary-treasurer Dr. Otto 
Holden, director of ASCE, described Canadian plans 
for developing additional power from Niagara Falls 

Joint meeting with the Muscatine Engineers Club 
Life membership certificates awarded to Charles 
H. Young, and Jesse McShane Art Ladehoff of 
the Clinton presented an illus 
trated talk 


spoke on 


special meeting, at 


Engineering Co., 





ASCE President Carlton S. Proctor (center) 
is met at Phoenix Airport by J. A. Rau (right), 
president of Arizona Section, and Elmer J. 
Maggi, publicity chairman, as he arrives 
for talk at large Section dinner meeting. 
In discussion of Centennial of Engineering 
objectives, Mr. Proctor warned profession of 
evils of complacency and urged increased 
participation in public affairs. 


New Highway Division 
Contact Is Appointed 


As noted in the May issue (page 67 
the ASCE Highway Division has ap 
pointed contact men in each Local Section 
located near the headquarters of a state 
highway department to promote cooper 
ation with the various highway depart 
ments. To the list appearing in that ts 
sue, the Division has now added the name 
of a contact man for Ohio: Fred E. 
Swineford, Macadam Pavements, Inc., 17 
South High Street, Columbus, Ohio 
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of structural steel. 


Guide from Lehigh Structural Steel Co. explains fabricating proc- 
ess to some members of Junior Branch of Metropolitan Section 
Recent field trip, sponsored by Junior Branch in cooperation with 
American Institute of Steel Construction, took 150 of Section’s 
Juniors to Pennsylvania to view production, rolling, and fabrication 
Trip included guided tour through Bethlehem 
Steel Co. plant at Bethlehem, Pa., where all operations from coke 
ovens to rolled sections were viewed. Bolted, riveted, and welded 
fabrication shops of the Lehigh Structural Steel Co., in Allentown, 
Pa., were also visited. 
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MAPPING COSTS ? 


There are no bargain rates for skilled engineer- 
ing manpower. But AERO can cut your mapping 
costs . . . often as much as half those of ground 
methods! 


The cost résumés shown here are typical. They 
were made possible only through aerial mapping, 
with its speed, high accuracy, and its ability to 
work a ’round-the-clock schedule. 


AERO’s staff of 300 mapping experts delivers 
surveys weeks and months ahead of ground 
schedules. AERO mapping is not slowed by ter- 
rain . . . is not limited to daylight hours in the 
field. Under urgent conditions, AERO mapping 
goes forward day and night. 


These are only a few of the reasons why engineer- 
ing firms rely on us to help speed their work. 
They know AERO can fulfill their mapping re- 
quirements in a fraction of the time—and often 
at half the cost of rod and transit methods. For 
more information write AERO today. 


AERO 


SERVICE CORPORATION 
PHILADELPHIA 20, PENNSYLVANIA 
Oldest Flying Corporation in the World 
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NEWS BRIEFS... 








Record Construction Outlay for 1952 Foreseen 


Outlays for new construction in 1952 are 
expected to amount to more than $32 bil 
lion, setting a new record, according to a 
recent joint forecast made by the Building 
Materials Division of the Department of 
Commerce and the Labor Department's 
Bureau of Labor Statistics This will rep 
resent an increase of about $1 billion over 
the revised 1951 total, reflecting largely in 
creased expenditures for military and atomic 
energy facilities. Although the expected 
private investment of over $21 billion will 
vary only slightly from last year's total, pub 
lic outlays of nearly $11 billion are expected 

an increase of $1.6 billion (17 percent 
over 1951 

Recent partial relaxation of Regulation X 
is expected to have an important effect on 
the anticipated volume of new construction 
for 1952. Adequate supplies of all non 
metallic building materials, as well as ade 
quate supplies of construction labor in most 
localities, are expected 

Allotments of steel for the third quarter 
were eased from previous quarters, a factor 


that added to the booming of the construc- 
tion market. The steel strike, which has 
cut production to 12 percent, of capacity, 
will probably reverse this trend The 
American Iron and Steel Institute reports 
the loss of nearly 5.5 million tons of steel in 
late April, early May, and the first two weeks 
of June as a result of the strike. The total 
will be increased by approximately 262,000 
tons each day that the strike continues, ac 
cording to the Institute 

Although a sharp decline in expenditures 
for commercial and religious buildings is 
looked for as a result of restrictions affecting 
these types of construction during the first 
half of 1952, more liberal allotments of con 
trolled materials for such projects beginning 
in the third quarter will permit some recov 
ery toward the end of the year. The joint 
agencies look for the expenditure of more 
money by public utilities for new construc 
tion in 1952, particularly for electric power 
and telephone facilities and petroleum pipe- 
lines. With the rounding out of the indus- 
trial expansion program begun last year, a 





New Zealand Builds Four-Berth Ocean-Freight Terminal 





Current status of work on four-berth import wharf being built at Auckland, N. Z., is shown in 


this recent air view. 


Of earthquake-proof design, supported by reinforced concrete piling, 


the 1,200 by 300-ft pier is first major pier construction project undertaken at Auckland since 
1939. About one-third of the 3,363 reinforced concrete piles have been driven to date. A 
project of the Auckland Harbor Board, the pier is being built jointly by two American and one 


New Zealand construction companies 


the Raymond Concrete Pile Co. and Merritt-Chapman 


& Scott Corp., both of New York, and the Fletcher Construction Co., Ltd., of Auckland. 
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slight increase in expenditures for private 


industrial plants over 1951 is expected 

Public spending for atomic energy and de 
fense plant construction is expected to ex 
ceed $1.6 billion in 1952, representing an in 
crease of about 70 percent over 1951 out 
lays for such purposes. Expenditures for 
military installations will probably amount 
to $1.9 billion, an increase of about 85 per 
cent. 

An anticipated increase in expenditures 
for public housing represents work started 
on an estimated 50,000 new public housing 
units this year, when many projects planned 
under tte Housing Act of 1949 finally got 
under way. The joint agencies forecast 
only small increases in school and highway 
construction and look for a decline in volume 
of most other types of public works, in 
cluding hospitals, public buildings, and rec 
lamation work 


Third Lincoln Tube 
Under Hudson Approved 


Plans for construction of a third tube in 
the Lincoln Tunnel under the Hudson River 
at West 40th Street, originally proposed by 
the Port of New York Authority in March 
1951, can now be carried out, following re 
cent settlement of a disagreement between 
the Port Authority and city officials over 
construction of the Manhattan approaches 
Construction can start, Mayor Impellitteri 
has announced, as soon as the Board of 
Estimate approves an agreement by the 
Port Authority to build additional connec 
tions to the tunnel! when traffic conditions 
warrant. 

City approval of the proposed five-year, 
$85,000,000 project was originally withheld 
on the ground that projected connections 
with Manhattan streets were inadequate 
When traffic reaches 30,000,000 vehicles a 
year through the expanded tunnel, the 
Port Authority has agreed to build a set of 
four-way ramps to and from the West Side 
Highway and 30th Street, and to widen 30th 
Street between Tenth and Twelfth Avenues 
It was originally estimated that yearly traffic 
would reach 26,000,000 vehicles by the time 
the third tube was in use. 

The first tube of the Lincoln Tunnel was 
opened to traffic in December 1937, and the 
second in February 1945. It is expected that 
the third tube will increase the capacity of 
the tunnel by 8,500,000 vehicles a year 
Since the opening of the New Jersey Turn 
pike early this year, there has been a tre 
mendous increase in tunnel traffic, 
many serious traffic jams. 


with 
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Hunts Point Treatment 
Plant Begins Operation 


The Hunts Point Pollution Control 
Plant, ninth major unit in New York City’s 
program to clean up its recreational waters 
by the end of 1953, was put in operation 
on June 20 in ceremonies conducted by 
Mayor Impellitteri. Built at a cost of 

22,258,000, which includes necessary inter- 
cepting sewers, the new Hunts Point sewage 
treatment project will serve the central and 
eastern sections of The Bronx—an area larger 
than Manhattan. Treatment of the waste 
from this area, which was formerly dis 
charged into the upper East River, will 
eliminate pollution not only along the 
Bronx shore from Eastchester Bay to 149th 
Street but also along the north shore of 
Queens 

Treatment provided by the Hunts Point 
Plant, called ‘‘the step aeration modification 
of the activated sludge process,’’ permits 
aeration in smaller and less costly tanks and 
results in substantial savings to the city 
Currently treating 120 mgd from a popula 
tion of 770,000, the plant has a capacity of 
160 mgd from an ultimate population of 
961,000. The project was designed and built 
under supervision of the Department of 
Public Works, of which Frederick H. Zur 
muhlen, M. ASCE, is director 


Load Effect on Bituminous 
Pavements to Be Tested 


Rigorous road tests are about to begin on 
a recently relocated section of U.S. Route 
191 between Pocatello, Idaho, and Ogden, 
Utah, just north of the Idaho-Utah bound- 
ary. Similar to Road Test One-MD made 
in Maryland in 1950 and 1951 to ascertain 
the effects of four different axle loads on 
concrete pavement, the new tests will de- 
termine relative effects of four different axle 
loads upon bituminous pavement. The 
project, known as the WASHO Road Test, 
is being sponsored by the highway depart 
ments of a group of Western States, the Bu- 
reau of Public Roads, and vehicle manufac 
turers. 

Built in a valley on uniform silt subgrade, 
the highway test section consists of two pairs 
of 1,900-ft tangents connected by elevated 
turnarounds. Five different thicknesses of 
flexible-type pavement will be tested in each 
of the tangents for 18,000- and 22,400-Ib 
single-axle loads and 32,000- and 40,000-Ib 
tandem-axle loads. Tests will be conducted 
as late as possible this summer and resumed 
in 1953 until a total of six months of opera 
tion has been completed 

Final reports on Road Test One-MD may 
be obtained from the Highway Research 
Board, which conducted the concrete road 
tests for the Bureau of Public Roads and 
other agencies. Inquiries should be ad- 
dressed to the Board, 2101 Constitution 
Avenue, Washington 25, D.C 
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Tunnel and Interchange to Speed New York Traffic 
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CROSS BRONX 
EXPRESSWAY 


Recent opening of tunnel and interchange in upper Manhattan completes cooperative 
project of city and state designed to expedite traffic, increase traffic safety, and reduce 


street congestion. 


Project, indicated on this aerial view, consists of $9,000,000 West 179th 


Street Tunnel built by Port of New York Authority for westbound traffic from Highbridge 
Park to George Washington Bridge, and $5,300,000 Harlem River Drive and Cross Bronx 
Expressway Traffic Interchange built by state under supervision of New York Department of 
Public Works. Begun in March 1949, project constitutes important link in vast network of 


vital metropolitan arteries. 


Speakers at opening ceremonies included Mayor Vincent 


Impellitteri; Bertram D. Tallamy, A. M. ASCE, superintendent of New York State Department 
of Public Works; and Howard S. Cullman, chairman of Port Authority. 





Urban Problems Studied at Businessmen’s Conference 


All phases of urban engineering were ex 
plored at a two-day Conference on Urban 
Problems held in Portland, Oreg., June 23 
and 24. The fourth in a series of annual 
conferences on urban problems spensored 
by the Chamber of Commerce of the United 
States, the program brought together engi- 
experts and administrators 
Subjects of dis 


neers, traffic 
from all over the country 
cussion ranged from city traffic with the 
allied problem of parking to rehabilitation 
of blighted areas 

The relationship between urban redevel- 
opment and the city plan was outlined in 
papers by Max S. Wehrly, director of the 
Urban Land Institute, Washington, D.C.; 
William B. Randall, chairman of the Hous 
ing and Redevelopment Authority, St 
Paul, Minn.; and Nathaniel S. Keith, direc 
tor of slum clearance and urban redevelop 
ment, Housing and Home Finance Agency, 
Washington, D.C Alan E. Brockbank, 
president of the National Association of 
Home Builders, Salt Lake City, Utah, told 


the group that it is possible to have cities 
without slums. ‘The formation of slums 
can be stopped,’’ he said, ‘‘and blighted 
areas rehabilitated by the use of one weapon 
enforcement of existing laws regulating 
health, building standards, safety and sani- 
tation.”’ A pattern of slum clearance, de- 
veloped in Baltimore and known as the 
Baltimore Plan, was advocated by Mr 
Brockbank. The plan has been successfully 
adopted by other cities, including Charlotte, 
N.C., and Pasadena, Calif., he said. 
Sessions on “Streamlining Urban Traffic”’ 
and “Off-Street Parking’’ featured talks by 
Henry A. Barnes, director of the Traffic 
Engineering Division of the City and 
County of Denver; Thomas E. Willier, di 
rector of the Houston, Tex., Department of 
Traffic and Transportation; D. Grant 
Mickle, M. ASCE, director of the Traffic 
Engineering Division of the Automotive 
Safety Foundation, Washington, D.C.; and 
Lyman E. Wakefield, president of Down 
town Auto Park, Inc., Minneapolis, Minn 
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Prestressed concrete bridge at 
Heilbronn over harbor canal has 
353-ft span. Each half of three- 
hinged structure consists of two 
hollow box-girders, prestressed 
with thirteen 1'/>-in. spiral wire 
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Prestressed Concrete Bridge at Heilbronn, Germany, Has 353-Ft Span 


An outstanding bridge, said to be the long 
est-span prestressed concrete bridge in the 
world, is the harbor canal span at Heilbronn 
in South Germany. It 
tricts of the town and will be an important 
link in the Nirnberg-Heilbronn-Heidelberg 
Highway. A three-hinged reinforced con 
crete frame structure, erected in 1931-1932, 
blown up by the German troops in 


connects two dis 


was 
1945. 
The new bridge, shown in Fig. 1, 
signed as a_ three-hinged 
crete frame of 353-ft 9-in. span. The huge 
arched frame has 38-ft 8-in. cantilever arms 
at both ends, which in turn support one end 


Is de 
reinforced-con 


The total length of the bridge 
The total width of 49 ft 2 in 
includes two sidewalks, each 5 ft 9 in. wide 
This width consists of two 13-ft 1-in.-wide 
hollow box-girders, with cantilevered side- 
walks, and a simple-span slab between the 
girders in the middle which carries a car 
track. The vertical dead load on supports 
amounts to 3,960 tons, the live load 540 
tons. The horizontal dead load at supports 
is 4,070 tons and 1,320 tons from live load 
The stiffening cross walls in the hollow 
box-girder are 8 in. thick and are spaced 29 
ft 6 in. apart. A special cross-wall is pro 
vided at the break of the flat-frame corner in 


roadways 
is 571 ft 1 in 


nent resulting from the bottom plate of the 
girder at this point. The cross-walls over 
the supports are 10 in. thick in order to 
transmit horizontal wind forces to the sup 
The old abutments were raised and 
widened to fit the new bridge structure. 

The high tensile forces in the top of the 
hollow box-girder frames over the supports 
called for prestressed construction. Spiral 
wire cables, fabricated by the Felten & Guil 
leaume Co., at Cologne-Muelheim, were 
used. Each half of the arch-frame box gird- 
ers was prestressed with 13-wire cables, each 
l'/. in. in dia. Each cable consists of 62 
wires 0.16 in. in dia, treated in a special lead 


ports 





of 70-ft spans over the harbor tracks and order to resist the upward pressure compo bath. The cables are laid in a _ trough 
Safety Conference Calls action program to reduce industrial acci nology. Dean Steinberg received a special 
dents The proposed program includes Department of Labor award of merit for 


for Redoubled Action 


Additional efforts must be made to com 
bat work accidents in conserve 
manpower for defense production, President 
Truman told 1,500 delegates attending the 
President’s Conference on Industrial Safety, 
held in Washington, D.C., June 2-4, under 
sponsorship of the Department of Labor 
Pointing out that the defense program has 
brought thousands of new workers into de 
fense plants and other industries, with a 
resultant 9 percent rise in accident rates, 
the President suggested an _ eight-point 


order to 
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better accident reporting and analysis; a 
more careful check on machinery; safety 
education in schools, colleges, and plants; a 
safety organization in every company; 
greater worker participation in safety 
programs; and increased uniformity and 
modernization of state safety codes 
Training tomorrow's engineers for safety 
was discussed by S. S. Steinberg, M. ASCE, 
dean of the College ot Engineering at the 
University of Maryland, and W. N. Cox, 
Jr., head of the department of safety engi 
neering at the Georgia Institute of Tech 


his work as chairman of the Conference 
Committee on Education. 

Statistics on the industrial safety situation 
in 1951 recently made available by the 
National Safety Council disclose that the 
communications industry again maintained 
the lowest employee accident rate, and that 
the electrical equipment industry ranked 
second followed by the cement industry. 
The construction field showed an increase of 
8 percent in accident frequency rate from 
1951 but a drop of 10 percent in accident 
severity rate 
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As tensile stress in 
top of girders de- 
creased from sup- 
port to center hinge, 
cables were turned 
back to end of girder 
in semicircular 
trough. Inside wall 
of trough is armored 
to protect surface. 
Dowels take up shear 
load. Freyssinet- 
type anchorages at 
shore end of girders 
take prestress load. 


Fig. 1 (left). Arch rib forms for Heilbronn 
bridge are supported on long-span falsework 
to permit uninterrupted passage of canal 
traffic during construction. Stiffening cross 
walls in hollow box-girder (shown in cross 
section at right) are 8 in. thick and spaced 
29 ft 6 in. apart. 


This material is translated and abstracted by Remig A 
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two articles by Willy Stohr, Board of Substructures, in the German 
periodical, ‘‘Beton- und Stahlbetonbau,”’ No. 12, 1950,and No. 2, 1951 


formed into the top slab of the box girder 
The ultimate strength of the wires is 240,000 
psi and of the cable itself 228,000 psi, and 
the actual tensile stress in the cables 
amounts to about 55 percent of the ultimate 
strength. The cables were post-tensioned 
after the last pour of concrete was 30 days 
old. After post-tensioning, the cable troughs 
were filled with concrete 

Since the tension increases from the cen 
tral hinge towards the supports, it was not 
necessary that all the cables run through the 
total length of the half-girder frame. The 
cables end in semicircular troughs spaced 
along the top of the girders. The interior 
wall of each trough is armored to protect the 


concrete surface during post-tensioning 
Shear in the concrete itself was taken by 
dowels. The average length of the cables is 
111 ft and the computed elongation at this 
length was 8 in. Shrinkage and creep of 
the concrete, as well as the creep of the stec: 
wires, were also taken into consideration and 
computed 

The total tensile force exerted by 52 ca- 
bles amounted to 3,300 tons. The tensile 
stress in the cables amounts to 100,000 psi 
after deductions for shrinkage and creep. 
The webs or sidewalls of the box girder are 
14 in. thick, increasing toward the top hinge 
to 27'/s in. The bottom slab is 4 in. thick 
near the top hinge, increasing to 8 ft 7 in 


over the support. Because of these vari- 
able dimensions and the curved underside of 
the girder, the shear stresses were computed 
by graphical methods. 

The Freyssinet-type anchorages of the 
cables are spread out in order to obtain the 
required support surface. The concrete 
behind the anchorage contains 7.2 bags of 
high-strength cement per cubic yard. To 
transmit the anchorage forces into the lower 
parts of the concrete, several provisions were 
necessary, of which the most important was 
an efficient shear reinforcing consisting of 
bent-down bars and stirrups that are verti- 
cal along the larger portion of the frame 
length and inclined near the support. 

The falsework supporting the forms for 
the box-girder frames consisted of three long 
spans in order to permit uninterrupted 
navigation during construction. The forms 
were decentered partly by hydraulic jacks 
and partly with sand pots. The supereleva- 
tion at the middle point of the structure was 
computed as 10 in., made up of 2.2 in. caused 
by dead-weight load, 3 in. by creep, 2 in. 
by shrinkage and 2.8 in. by compression of 
the upper and lower part of the falsework. 
The same falsework was used for both gird- 
ers in each span. 

The concrete tested 5,100 to 5,700 psi 
in compression after 28 days, using a com- 
pound called Plastiment. The actual 
maximum compressive working stress 
amounts to 1,350 psi 

The bridge was finished in December 
1949. After a winter pause and minor fin- 
ishing work, the loading tests were made. 
The test load amounted to 686 tons consist- 
ing of 9 tramway cars, 5 steam rollers and 28 
trucks. The measured deflection, amount- 
ing to less than half an inch, agreed exactly 
with the computed deflection. The bridge 
was opened to traffic in May 1950. 

The prestressed construction showed a 
steel saving of 40 percent and a concrete 
saving of 16 percent over the old reinforced 
concrete structure it replaced even though 
the new bridge is wider than the old one. 

Wayss & Freytag A.G., of Frankfort- 
Main, designed and constructed the bridge 
Difficult problems arising in des‘gn and 
construction were handled by the late Prof. 
Dr. Ing. Moersch of Stuttgart, an outstand- 
ing exponent of the theory and application 
of reinforced concrete, who died in 1951 





Harlan County Dam in 
Nebraska Is Dedicated 


Dedication of the Harlan County Dam 
and reservoir on the Republican River in 
south-central Nebraska took place on June 
10. A unit in the Pick-Sloan plan for co- 
ordinated conservation and development of 
the Missouri River Basin, the $49,000,000 
multiple-purpose project was built under 
the immediate supervision of the Kansas 
City District of the Corps of Engineers with 
the cooperation of the Bureau of Reclama- 
tion and county agencies. Its total length 
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of 11,830 ft includes 10,480 ft of compacted 
earth-fill embankment and 1,350 ft of con- 
crete spillway and bulkhead structure. 
Construction was begun in 1946, and com- 
pletion of all major phases of the dam and 
reservoir by 1953 is expected. 

Although flood control will be the domi- 
nant function of the project, it will also fur- 
nish water for irrigating 29,000 acres in 
Nebraska and 62,000 acres in Kansas and 
will have incidental recreational and wild 
life conservation benefits. Operation of the 
project for irrigation will be in accordance 
with an agreement between the Corps of 
Engineers and the Bureau of Reclamation. 


New Laboratories for 
Bureau of Standards 


Construction of a new building to house 
the National Bureau of Standards labora- 
tories at Boulder, Colo., will be started soon, 
following award of a contract to the Mead & 
Mount Construction Co., of Denver, low 
base bidder at $3,123,000. The new build- 
ing, scheduled for completion by February 
1954, will provide complete modern facili- 
ties for a research staff of about 500, to be 
transferred from the Washington headquar- 
ters of the Bureau. 
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Well Points Unwater 25 Acres at Shawnee Steam Plant 


mult \2 
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Rapid progress is being made in construction of huge Shawnee Steam Plant being built for 


Atomic Energy Commission near Paducah, Ky. 


Engineering and construction are under 


direction of Tennessee Valley Authority, with Fred L. Weiss, A. M. ASCE, project manager. 
Nearly 70,000 cu yd have been excavated from 25-acre plant site, most of it to depths of 
more than 70 ft. Two stages of well points, installed around substructure by John W. Stang 


Corp., in February 1951, have kept water table below subgrade in working area. 


Pumping 


has averaged 6,000 gpm in well-point system designed to handle peak loads of 17,000 gpm. 
This $88,000,000 steam plant, designed for ultimate capacity of 1,500,000 kw, will furnish part 
of power for AEC atomic energy plant being built at Paducah. 


Inadequate Water Resources 
in Youngstown Area Reported 


Shortage of water for individual use, gross 
pollution of existing supplies, high river 
water temperatures, and danger of floods pre 
sent serious problems in the Mahoning River 
Valley, according to a recent report of the 
U. S. Geological Survey. The fourth largest 
steel center in the world, the Youngstown 
area is highly industrialized and has a popu- 
lation of almost a third of a million 

The report notes a tremendous increase in 
the industrial use of water with expanding 
productive effort. The 1949 water demand 
(including recirculation in the industrial 
area) has been estimated at 1,270 mgd, of 
which 1,200 mgd is taken from the streams 
and used by industry without treatment and 
62 mgd is taken from the streams for public 
supplies. This is more than twice the average 
annual flow and about fourteen times the 
minimum daily flow of the Mahoning River 
that has occurred since 1944 when the last of 
the four reservoirs in the basin was placed in 
operation. Industry uses 7 mgd of ground 
water, and public supplies 1.5 mgd. The re 
port concludes that, although low water reg- 
ulation by existing reservoirs has greatly 
improved flow conditions, additional storage 
will be required to prevent possible critical 


water shortages. Geological conditions are 
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held unfavorable for large ground water 
yield in the Mahoning River Basin. A diver- 
sion project in the Grand River Basin as a 
possible source is under study by the Corps 
of Engineers 

Copies of the report, which is being issued 
as USGS Circular 177, are available without 
charge from the Director of the Survey, 
Washington 25, D.C 


Army Completes Emergency 
Design Construction Program 


Completion of a two-year Army Corps of 
Engineers program to provide new designs 
for emergency-type military construction is 
announced by the Department of Defense 
The designs, which cover 245 different types 
of buildings, will be used in the event of an 
emergency requiring expeditious and eco- 
nomical construction. Buildings are de 
signed for a life expectancy of from three to 
five years, and the designs are prepared for 
three zones of temperature 

Basically, the buildings are constructed on 
a concrete slab on grade, which eliminates 
expensive wood floor framing and permits 





the use of mass construction methods. The 
building width is 25 ft, determined to be the 
most economical! framing, and the walls are 
Sft high. Wallstuds are placed to receive a 
standard 4 by 8-ft wall. The design per- 
mits use of various types of wall coverings, 
and a simple horizontal sliding window has 
been substituted for more costly double hung 
windows. Masonry wall construction is 
utilized only in rooms containing utilities 
Rolled roofing or built-up roofs are used for 
roof covering 


Material on Construction 
of Radioactive Labs Issued 


To meet the increasing need of architects, 
engineers, and manufacturers for practical 
information on the design of structures to 
house the many phases of atomic energy 
work, the Building Research Advisory 
Board is making available the proceedings of 
its recent two-day conference on ‘Labora 
tory Design for Handling Radioactive 
Materials."” The conference, which was 
conducted by the Building Research Ad- 
visory Board with joint sponsorship of the 
American Institute of Architects and the 
Atomic Energy Commission, took an im- 
portant step toward acquainting the pro 
fession with the specialized problems created 
by the rapid expansion of radio isotope 
usage for agricultural, industrial and medical 
purposes and the resulting need for estab 
lishing design criteria for such buildings 

Issued as BRAB Conference Report No 
3, the proceedings may be obtained from the 
Building Research Advisory Board, Na 
tional Research Council, Washington, D.C., 
at $4.50 a copy. Quantity prices will be 
quoted on request 


San Francisco Completes 
Sewage Treatment Plant 


With completion of a new 150-mgd sewage 
treatment plant, the heavily developed 
North Point region of San Francisco now 
has treatment facilities adequate for an 
estimated 1960 population of 835,000. The 
new plant is unique in that it does not treat 
the sludge itself. Sludge is pumped through 
a 10-in. pipeline to a separate treatment 
plant six miles away, where it is washed, 
filtered, chemically treated, and dried to 
produce soil conditioner at the rate of about 
150 tons a week. Though operations are 
carried on in ten different buildings, special 
control equipment, supplied by the General 
Electric Company, permits centralized 
direction of the processes. 

The North Point installation completes a 
long-range program to improve the San 
Francisco waterfront and eliminate pollu- 
tion of its beaches 


July 1952 @ CIVIL ENGINEERING 











emake wm Oe em me me uC lh 


i 








CLAY PIPE—ESSENTIAL « ECONOMICAL « EVERLASTING 
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Cc In peacetime, in preparation for defense, or in concerned with the job . . . because it always 


wartime — Vitrified Clay Pipe is the dependable 
material that serves America’s expanding com- 
munities. It’s the only readily available sewerage 
material that has proven its worth for municipal 


gives more service per dollar of investment. It 
can't wear out! 


NATIONAL CLAY PIPE MANUFACTURERS, INC, 


311 High Long Bldg., 5 E. Long St., Columbus 15, Ohio 


systems, housing projects, and industrial wastes 
through actual long-term performance in the 
ground. 

Clay Pipe is safe because it’s chemically inert — 
proof against the sewer gases and destructive 
chemical action that you’ve seen at work on so 
many non-clay materials. It stays round, firm, and 
smooth ... protects the reputation of every man 


100 N. LaSalle St., Rm. 2100, Chicago 2, Ill, 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
206 Connally Bidg., Atlanta 3, Ga, 





WHEREVER RELIABLE, PERFORMANCE-PROVED PIPE IS 
NEEDED, SPECIFICATIONS CALL FOR VITRIFIED CLAY 








o- Hartford, N. Y. (Electronic Plant Expansion) 50,000 ft 
vest Needles, Calif. ( Essential Ore) 87,000 ft 
are Marion, N. C. (Municipal Sewerage ) 32,000 fr 
ial Orlando, Fla. (Air Force Base) 74,000 ft 
ral Willow Springs, Ill. (Jet Engine Plant Expansion ) 16,000 ft. 
ed Morrisville, Pa. (New Steel Defense Plant) 300,000 ft 
Tucson, Ariz. (Air Force Base) 440,000 ft. 

a | a Bakersfield, Calif. (Air Force Base) 196,000 ft 
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New Record for Construction 
Activity Is Reached in May 


Expenditures for new construction rose 
to $2.75 billion in May 1952, setting a new 
record for the month, the U. S. Labor De 
partment’s Bureau of Labor Statistics and 
the Building Materials Division of the De 
partment of Commerce jointly 
During the first five months of the year, total 
new construction outlays 
$11.9 billion 
the total for the corresponding period of 


report 


amounted to 
an increase of 3 percent over 


last year 

Seasonal advances in most types of con 
struction this May maintained construction 
activity at a level moderately above a year 
ago. Expenditures for private residential 
building were about the May 
1951, and factory building was still sub 
stantially above last year 
declines. Most other types of private non 
building activity 

Public utility 
moderate increase over the 


same as in 
despite recent 


residential were below 
year-ago 


tion 


levels construc 
showed a 
year. With total private outlays for new 
construction amounting to $1.8 billion in 
May, expenditures for the first five months 
of 1952 came to $8.1 billion 

Public spending for new construction 
continued its climb during the 
month, reaching $947 million in May. An 
increase in highway work, although 
than usual for the time of year, was an im 
portant factor in boosting the public con 


upward 


less 





struction total Federal expenditures for 
military, atomic energy, and defense plant 
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Construction expenditures in May set new 
record for month. Department of Com- 
merce curves for first five months of year 
show 3 percent increase over corresponding 
period last year. 
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facilities rose more than seasonally. Total 
public outlays for new construction during 
the first five months of the year exceeded 
$3.8 billion, an increase of 25 percent over 
the corresponding period of 1951 





COLUMN 


R. Robinson Rowe, M. ASCE 


“I'm curious, Joe,"’ admitted Professor 
Neare. ‘‘How many hours did you spend on 
the triangular garden fence?” 

‘Not quite one,”’ bragged Joe Kerr 

“At ‘a boy. Essentially I asked for the 
perimeter necessary to a triangle inscribed 
in a larger one with sides of 175, 210 and 245 
ft, didn't 1? How long, Joe?”’ 

‘I didn’t work it out, Professor. I just 
proved to my satisfaction that it was an all 
night problem; then I turned in. I call 
that smart I lettered the given triangle 
ABC and the unknown triangle DEF. Us 
ing x, yand ¢ for distances AD, BE and DF, 
I wrote a complicated expression for L, the 
perimeter of DEF. Now to make L a mini 


mum, I knew I had to equate to zero the 
partial derivatives of L with respect to 
vr, y and s, then solve these 3 simultaneous 


equations, which would take all night.” 
Let me ask you, Joe, could you locate F 
if | told you where D and E were?” 
The shortest path DF-FE would 
be the reflection path, with equal angles of 
incidence and reflection.’ 
Now what about Dand E? Think hard, 


Sure 


Joe 
Why, they'd have to be reflection points, 

I never thot of that.” 
‘Until just now, you mean. If I'd given 
a triangular billiard table and asked 
you to find a continuous-carom path, I'll bet 
you'd have had the answer in a jiffy. Now 
Cal Klater hasn't any triangular billiard 
table, so I'll bet he used a table of squares.”’ 
answered Cal. ‘First I 
proved there was only one continuous-carom 
path, then that triangles AFD, BED, EBD 
and EFC were each similar to ABC, then 
that D, E and F were pedal points (feet of 
perpendiculars from opposite vertices), and 
finally that L = S8A?*/abc, where A is the 
area of the triangle. With the given data, 
this general formula gives L = 288 ft, and 

couldn't help but notice that all inter 
cepted distances are integers.” 

“An easy set-up, Cal. If the given sides 
are rational, so are all these distances; using 


you 


In a way, ves,” 





the least common denominator for a scale 
ratio clears all fractions. 

“If you didn’t see it yourself, you'll be 
interested in the Independence Day parade 
at Numeropolis. It started with a column 
of 6 phalanges, each phalanx a solid square: 
no two were alike, the smallest being in the 
van and the largest in the rear. At the com- 
mand ‘Phalanges Ho,’ the first, third and 
fifth each marked time while the following 
phalanx surrounded it, after which the 
column advanced in 3 squares. At the com- 
mand ‘Phalanges Ho Ho’, the fourth phalanx 
peeled off of the third and surrounded the 
rear square while the third surrounded the 
eading square, after which the column ad- 
vanced in 2 squares. Finally at ‘Phalanges 
Ho Ho Ho’, all joined in one great square to 
in review. How many phalangites 
must there have been?” 


pass 


[Cal Klaiers were: Richard Jenney, John 
é (Stoop) Nagle, Flo Ridan (Charles G 
Edson), Thomas J. Ogburn III, Marvin 
(Sauer Doe) Larson, and Julian Hinds 








FIG. 1. 
mum perimeter isclates three triangles simi- 


lar to ABC. 


Fencing off garden DEF with mini- 


Fellowships in Housing 
Available in Colombia 


The recently established Inter-American 
Housing and Training Center, with head 
quarters in Bogota, Colombia, is making 
available 21 one-year fellowships for gradu 
ate study in the technical, economic, and 
social housing. Re 
search into financing, administration, ef 
fective utilization of local building materi 
ils, construction methods, site planning and 
design will be an important function of the 
center, which was established in May under 
the technical cooperation program of the Or 
ganization of American States. The United 
States is one of the 21 American Republics 
having membership in the Organization of 
American States 

Inquiries concerning the fellowship pro) 
ect should be addressed to the Division ol 
Housing and Planning of the Pan-American 
Union, Washington 6, D. C 


aspects of low-cost 
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EXTRA LONG LIFE 


nini- Here are a few of the many reasons why these newest, 
imi: | UMEQUALLED LUGABILITY finest tractors are built to take it. 
The HD-9 and HD-15 build up greater drawbar pull All-Steel Welded Construction 


faster . . . hold it longer than ever thought possible in Mere Power with Bigger Engines — Longer Engine Life 


gear transmission tractors. More Weight, Greater Strength 

For example, when tough going has pulled travel Extra Heavy Main Frames — No Extra Reinforcement 
peed down 40 percent, these tractors will have increased Needed for Front-Mounted Equipment 
their drawbar pull almost 20 percent over rated pull. 
They will lug down almost 45 percent from rated travel 
peed before drawbar pull even starts to fall off. 


Long-Lasting, Large Diameter Clutches 


Double Reduction, Straddle-Mounted Final Drive Gears with 
Live Sprocket Shafts and Caged Bearings 


Positive Operating Track Release — Works in Oil 


To take full advantage of this important GM 2-cycle All New, Specially Designed Track Assembly 
diesel engine characteristic, the HD-9 and HD-15 have Positive-Seal Truck Wheels, Support Rollers and Idlers; Mount- 
™& Blonger truck frames, lower idlers and sprockets. That ed on Tapered Roller Bearings, 1,000-Hour Lubrication! 
au *s° ° ~ . . 
nd | Means more track on the ground . . . better stability . . . Your Allis-Chalmers dealer will be glad to explain all 
Re- | sure-footed traction . . . unequalled /ugability. of these advantages. See him or phone him now. 


the , HD-5 HD-9 HD-15 HD-20 
Ur Leon EARTH, 40 drowbear hp. 72 drawbor hp. 109 drawbar hp. Hydraulic Torque Converter Drive 
11,250 tb. Ib. 


18,800 Ib 27,850 Ib. 175 net engine hp. 
41,000 Ib. 





DECEASED 





Sanford W. Sawin, 
Former Director, Dies 


Sanford Wales Sawin (M. ‘30)) of Hockes 
in, Del., May 17 at the age of 70 
Long active in the Society, Mr. Sawin was a 
Director (1939-1941 past 
president of the Philadelphia Section. For 
Mr. Sawin 
served in the engi 
department 
Pont Co., 
joined in 


lied on 
former ind a 
32 years, 
neering 


of the du 
which he 





1915 He served the 
company in Calama, 
Chile, as assistant 
superintendent of 
construction it i 
dynamite plant, as 
superintendent of 
construction ol i 


Sanford W. Sawin 


plastics plant at Ar 
lington, N.]., 
engineer in the 
He was appointed supervising 


ind as 
project design division at 
Wilmington 
engineer on the designing of explosives plants 
for the June 1940 


October 1944 became supervising and princi 


government in ind in 

On re 
1947, he 
consultant 
Sawin 


pal engineer of the design division 
tiring from the du Pont Co. ir 
Richland, Wash., 
for General Electric. Mr 
ilumnus of the University of Delaware 


went to isa 


was an 


David Maurice Berry (A.M. ‘4()) associate 
bridge engineer in the Bridge Department 
of the California Division of Highways at 
Sacramento, died there on May 8. He was 
45 years old At the 
Mr. Berry served as an architectural drafts 
man for California architects 
firms. His association with the California 
Division of Highways began in 1929 when 
he entered the Department of Public Works 
field aid. Mr 


outset of his career, 


several and 


as a junior engineering 
Berry served in the U.S. Navy during 
World War II, for three years He was 
ictive in the Sacramento Section 

Frank Harvey Hefner (M. '49) district 
engineer, Illinois State Division of High 


ways, Edwardsville, Ill., died on February 1, 
it the age of 59. He received a degree in 
ivil from the University of 
Missouri in ind since then had been 
ontinuously with the Illinois 
Division of Highways Mr. Hefner joined 
the staff as a ind held the 
position of traffic 
neer, and district engineer 


engineering 
1921, 
connected 
junior engineer, 

engineer, 
maintenance 


resident engi 


Charles Sumner Duke (M_. '49) construc 
engineer, U.S. General Services Ad 
ministration, Construction Division, Cuban 
Nickel Plant, at Oriente, Cuba, died in 
Chicago, Ill., on June 11. He 
Mr. Duke was employed as an engineer for 


tion 


was 73 
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Geo. W. Jackson, Inc., Chicago; as a drafts- 
man for the Commonwealth Edison Co., 
Chicago; and the Engineering Bureau, City 
of Chicago; and as an engineer for the 
Sanitary District of Chicago. From 1922 
to 1935, he was engaged in private practice 


in Chicago. Following that, Mr. Duke 
was connected with the Federal Public 
Housing Authority at Washington, D.C., 


for a brief period, and until last year was 
civil and construction engineer with the 
Federal Works Agency on the Public Works 
Program for the Virgin Islands. He was an 
ilumnus of Harvard University and did 
graduate work at the University of Wiscon 


sin. 


Llewellyn Nathaniel Edwards (M. ‘16 
retired bridge engineer, died in Washington, 
D.C., on May 13, at the age of 78. After 
graduation from the University of Maine, 
he worked for the Boston Bridge Works, the 
City of Toronto, Canada, and several rail 
Following World War I, in which 
he served as a captain of engineers, Mr 
Edwards entered the Bureau of Public 
Roads in charge of bridge construction in 
Arkansas, Louisiana, Oklahoma and Texas 
In 1920 he was appointed bridge engineer 
for the State of Maine and held this position 
for eight years. He then returned to the 
Bureau of Public Roads in the capacity of 
structural engineer, where he remained 
until his retirement in 1944 


roads 


well-known 


John North Edy (M. ‘19 


municipal engineer, and president and 
general manager of the Industrial Road 
Equipment Corp., Houston, Tex., died in 


that city on May 10. He was 67 years old 
Mr. Edy went to Houston in 1943 to serve 
is its first city manager, after holding 
similar positions in other cities in Texas, 
Ohio, Michigan and California. In 1945, 
he resigned to enter private business. Mr 
Edy held degrees in civil engineering from 
the University of Missouri, a master of arts 
degree from the University of California, 
and also studied at Stanford University for 


two years. 


Lewis Nebinger Fisher (A.M. ‘20 
president of Fisher-Stoune, Inc., Decatur, 
Ill., died there on April 25, at the age of 61 
Widely known in the Midwest as a struc 
tural engineer and builder, Mr. Fisher was a 
partner in the general contracting firm of 
Cope and Fisher in Decatur for many years, 
and more recently served as the head of 
Fisher-Stoune, Inc., also of Decatur. Dur 
ing World War I, he was a first lieutenant 
in the Field Artillery, U.S. Army. He was 
un alumnus of the University of Illinois 


Clyde Charles Kennedy (M. ‘20 
sulting engineer of San Francisco, died on 
April 26 at the age of 71. For the past 35 
years, Mr. Kennedy headed his own engi 
neering firm in San Francisco, and was con 
nected with sanitary installations through 


con 


out the West. Prior to that he served as 
issistant engineer and city engineer at 
Berkeley, Calif., for seven years; as an 


engineer on the Pennsylvania 
Railroad; and as associate editor of Western 
Construction News. Mr. Kennedy received 
degrees from Earlham College and the 
University of Illinois 


issistant 





Harry Otto Garman (M. '21) retired con 
sulting engineer of Indianapolis, Ind., die 
there on May 9. He was 72. A graduat 
of Purdue University, he taught railroad 
engineering at his alma mater from 1902 
1913, advancing from instructor to associat, 
professor. Before entering private prac 
tice, he served as chief engineer of the 
Indiana Public Utilities Commission, from 
1907 to 1921. Mr. Garman specialized in 
the appraisal of municipal utilities, and was 
the author of several reports on properties 
utilities and industries 


Mandes Golder (M. '22) for over 20 years 
head of the Golder Construction Company 
of Philadelphia, Pa., died in that city on 
April 21, at the age of 67. Mr. Golder was 
connected with the Department of Water 
Reading, Pa., as assistant engineer from 
1907 to 1911. He joined the Department 
of City Transit, Philadelphia, as assistant 
engineer in 1913 and rose to division engi 
neer, before his association with the Golder 


Construction Co. Mr. Golder was a 





graduate of the University of Pennsylvania 


Ezra Clark Garlow (M. '‘I7) retired 
engineer of Alliance, Ohio, died in that city, 
on June 14, at the age of 83. Mr. Garlow 
was employed as a draftsman after receiving 
a degree in civil engineering from the Uni- 
versity of West Virginia. From 1897 to 
1913 he was associated with several bridge 
companies, including the Keystone Bridge 
Co., the American Bridge Co., the Riverside 
Bridge Co., and the Mt. Vernon Bridge Co 


Mr. Garlow became connected with the 
Alliance Structural Company as chief 
engineer, when it was organized in 1914, 


and served as director until his retirement 
several years ago 


Oliver Perry Sarle (M. '()1) retired engi- 
neer of Providence, R.I., died on May 10, 
at the age of 89. After graduating from 
Brown University, he established an engi- 
neering office with Edward W. Shedd, at 
Worcester, Mass. Later he became associ- 
ited with other members of the Shedd fam- 
ily and was active in Providence, R.I., asa 
member of the firm, Shedd, Sarle & Shedd. 
Mr. Sarle served as engineer for the Rhode 
Island Commissioners of Shell Fisheries from 
1891 to 1914; was connected with the R.I 
Harbor Commission in various capacities 
from 1886 to 1939; and held several other 
public positions 


Robert Lewis Wing (A.M. '26) associate 
hydraulic engineer, Public Works Depart- 
ment, Division of Water Resources, at 
Sacramento, Calif., died at Indio, Calif., on 
April 30. He years old. After 
graduating from Stanford University, Mr 
Wing worked as the Santa Clara County 
engineer and as an assistant engineer for the 
Southern Pacific Company before entering 
the state service. He was with the Division 
of Water Resources from 1924 until his 
death except for a brief interruption from 
1928 to 1929, when he left to assist in a flood 
control plan for the Orange County Flood 


was 56 


Control District. Recently he had been 
engaged in the planning phases of the 
California Water Plan. Mr. Wing was 


ictive in Society and professional affairs 
(Continued on page 86) 


July 1952 @ CIVIL ENGINEERING 














ed cor 
d., die 
raduat 









railroa 


1902 ¢ 


andi widely used, 


prac 


ad & widely endorsed 


n, fron 
lized ix 
nd was 
perties 

a large ready-mix plant: “Having used Ayr-Trap for the 
V years past four years with very satisfactory results places 
rr us in a position to recommend it to all ready-mix concerns.” 
le al a concrete block company: “We heartily recommend 
Water Ayr-Trap. The quality of the block is much improved and 

the appearance much better. The whole operation 

in making the blocks is easier.” 


r tron 
rtment 


Sistant 












n engi 
Golder 
Was 4a — 
lvania 


a general contractor: “Horn Ayr-Trap is very beneficial 

> THE AIR-ENTRAINING AGENT FOR CONCRETE te our construction due to the type of aggregate we use. 
The Ayr-Trap controls the set of the mortar by 
ig functioning as a dispersing agent.” 

a mining company: “We are firmly convinced that the 

use of Ayr-Trap makes a much more workable concrete, 
Used in the newest that stripped work has a much better appearance with a 
State Turnpike circle much greater resistance to damage from freezing.” 


and bridge construction 


retired 
it city, 
yarlow 





-eiving 
e Uni 




















897 to . TN 
bridge Ren, oe a - etre Mee 
Bridge for heavy ag _ eee 
oy concrete construction road building 
ge Co ‘ , P a : Ayr-Trap improve 
h the : . 

chief 

1914, 
ement 
| engi- f concrete in and ar 
iv 10, spaced nin g bars Avr Trap develops h +h 

from i to moisture absorption 

engi and atte from freezing and thawing forces 
ld, at : 
iSSOCI- 
1 fam- 

, asa 
shedd oe 5 
< hode _ OTHER 
or: = BENEFICIAL {in liquid form as foliow 
e RI PS PROPERTIES — 3 liquid ounces per cubic yard of 5 or € 
Lcities : - bag 

other > de . 1 pint for 5 cubic yards. 6 bag mix m2 

v ” ~~ s 
ee 

octate ‘to ee.) eR  — 

part fFeecteaeess oe 

. ' A.C. HORN COMPANY, INC., m 

r 7 f Long Island City 1, N. Y. 

ur. fi Please send me [ complete data on 

vunty i AYR-TRAP 

the |i | (C free copy of your 

ering 1 96-page Construction 

> Data Handbook 

vision ’ | 
il his 
floes os Ve a ; ne. est. 1897 i 
lood , i FIRM NAME. 

a Manufacturers of materials for building maintenance and construction \ 

the 

was | LONG ISLAND CITY 1, N.Y. © Los Angeles - San Francisco- Houston g “DRESS 
's. | Chicago +Torente SUBSIDIARY OF SUN CHEMICAL CORP. 8 on poms 
RING | CIVIL ENGINEERING e@ July 1952 (Vol. p. 521) 85 











Arthur Allen Booth (M. '10) retired min 
ing engineer of Los Angeles, died at his 
home in that city on December 9, 1951, at 
the age of 93. From 1884 until 1897, Mr 
Booth was employed as location and bridge 
engineer on the construction of numerous 
railways in the Western states. Following 
that, he was U. S. mineral surveyor in 
Washington, Idaho and Montana, and 
engaged in private practice as a mining 
engineer with headquarters in Spokane, 
Wash. For 28 years, he was engineer in 
charge of overflow lands in Idaho for mine 
owners’ associations. Prior to his retire- 
ment in 1921, he held the position of mining 
engineer and manager of the Gerties Mining 
Company of Spokane. In his youth, Mr. 
Booth was one of the original Pony Express 
messengers who rode between Fargo, Bis 
marck and St. Paul 


John Alexander McGrew (M. '15) retired 
engineer and inventor of Albany, N.Y., died 
there on May 7, at the age of 79. He had 
been granted 72 patents by the U.S. Patent 
Office. After graduating from Ohio State 
University, Mr. McGrew worked for several 
railroads, including the Pennsylvania, the 
Chicago, Rock Island & Pacific, and the 
Delaware & Hudson Company. He was 
associated with the latter from 1909 until 
his retirement in 1939 as special assistant 
to the general manager, except for a brief 
interlude as a major in the Engineer Corps, 
during World War I 


Charles Walter Palmer (M. '14) a con- 
sulting engineer, died at his home in Wyn- 
cote, Pa., on May 8. He was 80. Mr 
Palmer had been connected with the firm of 


NEWS OF 
ENGINEERS 





C. G. Dandrow, New York 
Building Congress President 


C. George Dandrow, M. ASCE, vice- 
president of Johns-Manville, was elected 
president of the New 
York Building Con- 
gress at itsthirty-first 
annual meeting held 
in New York on May 
21. Mr. Dandrow is 
the first president of 
the organization out- 
side the architectural 
field. A second So- 
ciety member honor- 
ed was Charles A 
Selby, A.M. ASCE, 
who was named chair- 
man of the Finance 
Committee. Rear Admiral Joseph H. Jelley 
Jr., M. ASCE, Chief of Navy Civil Engi- 
neers and of the Bureau of Yards and Docks, 
was the principal speaker. 





C. G. Dandrow 
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Pepper & Register, Philadelphia, Pa., as an 
engineer and general superintendent; with 
the American Pipe Manufacturing Co., of 
the same city, as assistant engineer; and 
served the Philadelphia Department of Pub- 
lic Works for a four-year period. Since 1908 
Mr. Palmer had been in private practice in 
Philadelphia. 


Harry Ralph Standiford (M. '24) con- 
struction supervisor for the J. G. White 
Engineering Corp., New York, N.Y., died 
there on June 1. He was 65. Mr. Standi- 
ford worked at several American Bridge 
Company plants from 1910 until 1915, the 
Sperry Engineering Co., New Haven, 
Conn., from 1915 to 1918, and the J. G. 
White Engineering Co., from 1918 to 1921. 
Before rejoining the H. G. White Co., in 
1941, he was associated with the William F. 
Kenny Co., as assistant chief engineer for 11 
years and as plant manager of the New Jer- 
sey Clay Products Co., for nine years. Mr. 
Standiford was an alumnus of Cornell 
University. 


Robert Armenac Schroeder (M. ‘37) 
assistant director, planning department, 
Ford Motor Co., in New York, died in 
Montclair, N.J., on May 30. He was 57. 
Before joining the Ford Company in 1949, 
he was director of administrative planning 
for the Willys-Overland Motors Inc., of 
Toledo, Ohio, and for 10 years previously 
had been with the General Motors overseas 
operations. Mr. Schroeder was also con- 
nected with the design of Dnieprostroy 
Dam, Wilson Dam and other power proj- 


ects 


Stephen D. Bechtel, president of the 
Bechtel Corp., San Francisco, Calif., has 
been named “Alumnus of the Year” by 
the California Alumni Association and 
presented with its award for 1951 for ‘‘the 
greatest contribution to international wel- 
fare in the year 1951.” 


Kurt Billig, professor of civil engineering 
at Hong Kong University, has been ap- 
pointed by the Indian Government as 
director of the Central Building Research 
Institute of India, at Roorkee. Before 
taking up his new duties, Dr. Billig is 
going on a lecture tour through Japan. 
An authority in the field of prestressed 
concrete, Dr. Billig has lectured widely in 
the field to professional and university 
groups all over the country. 


Blair Birdsall, since 1940 assistant chief 
bridge engineer for John A. Roebling’s 
Sons Company, Trenton, N.J., will succeed 
Charles C. Sunderland who is retiring, as 
chief bridge engineer for the firm. 


D. K. Fuhriman, associate professor of 
civil engineering at the Colorado Agricul- 
tural & Mechanical College, has accepted 
an appointment as associate professor of 
irrigation and drainage engineering at Utah 
State Agricultural College. Professor Fuhri- 


Jesse John Woltmann (M. '23) consulting 
engineer of Bloomington, Ind., died on May 


2, at the age of 64. For many years, Mr 
Woltmann was a member of the firm, Taylor 
& Woltmann in Bloomington, specializing 
in sanitary engineering. Prior to that, he 
served as city engineer of Anna, IIl., for 
three years, and city engineer of Nokomis, 
Ill., for two years. He was associated with 
several firms in the early part of his career, 
including Bates & Rogers Construction 





Co., at Cleveland and Toledo, Ohio, and 
Chas. W. Brown, consulting engineer of 
Jacksonville, Il. Mr. Woltmann was an | 
alumnus of the University of Illinois 


Eugene True Thurston (M. '11) consult. 
ing valuation engineer of Oakland, Calif, 
died in that city on May 3, at the age of 79. 
Before entering private practice, Mr. Thurs- 
ton was employed by the San Francisco and 


San Joaquin Valley Railway, the Souther | 


Pacific Co., J. D. Galloway, structural 
engineer of San Francisco, and several water 
companies in the San Francisco area 
From 1907 until 1939, he engaged in private 
practice, and also served as secretary of the 
General Contractors Association, Inc., from 
1917 to 1933. He held the office of superin- 
tendent of buildings at Oakland for five| 
years beginning in 1936. Mr. Thurston 
was a graduate of the University of Cali- 
fornia. 


Thomas Walter Tigertt (J. M. ‘49) lieu- 
tenant, U.S. Air Force, stationed at Wilmer, 
Tex., lost his life in an accident at Las 
Vegas, Nev., on February 11. He was 24 








years old. Lieutenant Tigertt graduated 
from the Virginia Military Institute in 1949 


man recently received his doctor of philoso- 
phy degree in civil engineering from the| 
University of Wisconsin. | 


Carlton T. Bishop, associate professor of 
civil engineering at Yale University, is 
retiring after serving on the faculty con- 
tinuously for 43 years. Professor Bishop 
is the author of several books on struc- 
tural design and drafting. 


Harold S. Ellington, of Harley, Ellington 
and Day, architects and engineers of/ 
Detroit, Mich., was presented with the) 
Distinguished Service Award for Profes-/ 
sional Achievement in the field of engineer-§ 
ing science at the recent alumni reunion 
dinner of the Illinois Institute of Tech- 
nology. 


Robert J. Allen, chief traffic engiveer o 
the Association of Casualty & Surety 
Companies’ accident prevention depart: 
ment for three years before his recall to 
active military duty in January 1951, has 
returned to his former position with the 
Association, with headquarters in New York) 
City. Mr. Allen saw service in this cour 
try, Japan and Korea as an accident 
prevention specialist. 


(Continued on page 89) 
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RING 


In all the 
engineered construction 
markets, 
-\ the CIVIL ENGINEER 
is the mainspring 


and the final authority. 


As owner or top executive of contractor 
organizations, the Civil Engineer exer- 
cises key purchasing authority. 


In his planning capacity, the Civil Engi- 
neer specifies the materials and equip- 
ment to be used on the project. 


Then, in his supervisory capacity, the 
Civil Engineer directs the selection of, 
and approves the purchase orders for, 
equipment, materials and services. 


e 
Whatever the 


CIVIL ENGINEER’S 
title or function, he 


lives on product facts. 





Today’s record level of new engineered 
construction is keeping the Civil Engineer 
on the lookout more than ever .. . for im- 
proved equipment, materials and methods. 
He is vitally concerned with everything 
needed to complete his project speedily, 
efficiently, economically. 


CIVIL ENGINEERING ¢ July 1952 





‘ 
5 


SOI ERE RA Ney ARNE mgt 








To keep up to date 
on all 

that’s new, 

CIVIL ENGINEERS 
look to 


CIVIL 
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Your fellow Civil Engineers 
can be told most 
effectively about your 
product or service in 

CIVIL ENGINEERING... 

the magazine of action 


in the engineered 





construction markets. 





..- published by the 
American Society of 
Civil Engineers — first 
and oldest national 
engineering society in 
the United States. 
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Practical Approach to 









Efficient Buildings 


Simple, time-saving construction 
of Wyatt Warehouse, North Kansas 
City, Missouri, built with glued 
laminoted beams. Sketch below 
shows other beam opplications. 














Here’s a good case study of how to 
build a permanent structure...with 
large open floor areas...quickly... 
at minimum cost. 

Glued laminated beams and pur- 
lins form the primary roof struc- 
ture. Heavy tongue-and-groove 
decking was laid over the purlins 
and mopped-on roof was then ap- 
plied. Beams and purlins were de- 
livered to the jobsite pre-cut and 
pre-fitted, speeding construction and 
lowering costs. 


Dimensionally Stable... 
No Maintenance 

Formed entirely of kiln dried ma- 
terial, glued laminated members 
“stay put” without shrinking, crack- 
ing, twisting or warping. This re- 
moves the principal cause of main- 
tenance, and results in lasting econ- 
omy, and long-time usefulness. 





TIMBER 


Naturally Resistive to 
Destruction by Fire 

These beams qualify for mill type 
construction which for generations 
has made an excellent fire record. 
Due to natural insulating properties 
of wood, heavy timber members 
when attacked by fire lose strength 
very slowly, and frequently remain 
fully usable even after severe expo- 
sure. Consequently, fire insurance 
rates are favorable to this type of 
construction. 

“Glu-Lam” beams are particularly 
efficient because their dense smooth 
surfaces afford no entry to interior. 

A new booklet, “Industrial Build- 
ings”, gives detailed information on 
glued laminated members. Get a 
copy from your nearest Timber 
Structures office, or mail us the 
filled-in coupon. 


STRUCTURES, INC. 


P. O. BOX 3782-Y, PORTLAND 8, OREGON 


Offices in New York; Chi ago; Kansas City, Missouri 


TIMBER STRUCTURES, INC. OF CALIFORNIA «~ Ooklond 
TIMBER STRUCTURES OF CANADA, LTD. .« 


Dallas, Texas; Seattle and Spokane, Washington 
California 


Peterborough, Ontorio 


Loca! Representatives throughout the United States and Canada 


TIMBER STRUCTURES, INC. 

P. O. Box 3782-Y, Portland 8, Oregon 
| Please send me your booklet, ‘industrial Buildings’’. 
| Name 
| Company on 


| Address . = = 
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Engineers must be leaders 
in World of Tomorrow 

( Continued from page 37) 
always maintained, standing as we 
do as arbiters and impartial agents 


between labor and management, to! 


immediately throw the full weight of 
our leadership into exposing to public 
view the fallacious precepts of statism 
and in restoring man’s confidence in 
man’s works. When efforts are being 
made to socialize medicine, in com. 


plete disregard of its abject failure| 


and sterilizing results in England, we 
should be the first to unite with our 
sister profession in determined oppo- 
sition. Socialization of engineering 
would quickly follow that of medicine, 
and then invention and technological 
advancement would be stultified, as 
inevitably happens to all creative ef- 
fort under the sterile influence of 
paternalism. 

When labor leaders drive headlong 
for feather-bedding of jobs, enforced 
reductions in labor’s productivity and 
a merry-go-round of wage inflation, 
as the price of their support of an 
American super-state, we should point} 
out to labor that this has been the 
pattern in the projection of every to- 
talitarian government to date, and 
that once firmly established, every 
super-state has immediately rele- 
gated labor to the level of serfdom. 
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When in the name of the American 
super-state, an attempt is made to 
take over a national industry, such as 
steel, we should immediately point] 
out that this again is in the pattern of] 
statism’s development—that Lenin,| 
Hitler, Mussolini and Peron all ex- 
propriated industry, segment by seg: | 
ment, under the pretext of a national 
defense emergency. 

Insidiousness of Statism 

For statism, in its insidious usurpa-| 
tion of the rights, liberties and incen 
tives of the individual, may in its end 
result be more permanently destruc- 
tive to human rights than Commu- 
nism, because it is being approached 
through a perversion of the demo-} 
cratic process, whereas Communism] 
has only been enforced on any people} 
through a police state supporting a 
ruthless dictatorship. 

Of all groups in our entire economy, 
none in their daily work and in their 
essential attitude toward the accom- 
plishment of their jobs so completely 
refute these politico-economic doc- 
trines as does the engineer. 

Stand up and be counted now, if 
you are to lay any claim to the plaw- 
dits coming to our profession for its im- 
portant place in our Centennial’s de- 
piction and celebration of our 100) 
years of engineered progress, and if 
you aspire to the hope of an exten 
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} sion of that progress through the en- 
gineer’s continued creative and co- 


| operative effort. 
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ectrical means from 
in the influent 


th our) ber that great injunction of 1900 
Oppo-} years ago, never more timely than it 
eering} js today, ““What does it profit a man 


this was t 
actuated by ele 
feeder, pws installed 





licine,} if he gain the whole world but lose his a venturi met 
logical | own soul?” line. 
ed, as lex 
m 
ay : Solution: 36" x 18" cast sree Lieb 
~s @ centuri tube and a Simplex ind 
NEWS OF ENGINEERS recording and totalizing — 

dion he meter Ww 
fore : (Continued from page 86) were installed. T pres 
forced ith a contactor e 
Fy and Charles L. Miller, a recent graduate of the equipped w njunction 
atic n Massachusetts Institute of Technology, has _ | vice operating in co . 
of on been named by Michael Baker, Jr., Inc., with the totalizing elemen 
| --.| of Rochester, N.Y., as assistant to the dis- | h instrument and also \S 
pout trict engineer of southern operations at | “= the mechanism of Ne 
n the Jackson, Miss. Mr. Miller has been asso- | operating a by elec- . N 
TY to-J Gated with the Baker Engineers since 1945 | the remote feeder \ 
, andi on summer work. tric transmission. N \ 
every NY 

: Edward J. Nunan, of Buffalo, recently a N 

le- ; ; cor 

rele took office as president of the New York Result: an accurate re ae. ont 
wed State Society of Professional Engineers. of influent flow was ma ’ . 
ericalll Mr. Nunan is materials engineer and sales agulant was fed to raw wate 
de to manager for New York State of the Buf- coagu 


t dosage. Here 
ich as) falo Slag Company and affiliated com- in the correé bility of the 
point) panies. again the adapta to 
ern of} ; Simplex venturi meter 
. | Paul G. Peterson, plant engineer at the ntrol has 
Lenin, | i a : : urement and co 
a | Corning Glass Works, Danville, Ky., has meas ted 
4 €X-) been promoted to supervisor of engineering » been demonstrated. 


y S€g-) in the manufacturing planning department : 
SIMPLEX—IT’S ACCURATE! 





tional! of the company’s main plant at Corning, 
ae ta au T'S 
N.Y. | 


' Carlton S. Proctor, ASCE President, was 
, | recently granted the honorary degree of 
UTPa-) doctor of engineering, by the Drexel Insti- 
ncen-) tute of Technology, Philadelphia. Colonel 
tsend) Proctor was baccalaureate speaker at the 
struc-’ University of Kansas City, Kansas City, 
mmu-  Mo.,on June 1. 

ached 


“ee H. A. Sawyer has been elected president 
-IN0-§ of the Lone Star Cement Corp., New York, 
inismi} N.Y. He was formerly vice-president in AND METER COMPANY 


eople 
ing a 


charge of the Louisiana division of the com- 
pany, with headquarters in New Orleans. 
Mr. Sawyer has been associated with Lone 
omy, Star since 1925, serving in New York, Texas, 
their) 20d Louisiana. While in New Orleans he 
has been in the Louisiana Section of the 


ee 





SIMPLEX VALVE & METER COMPANY 
6724 Upland Street 
Philadelphia 42, Pennsylvania 


ade Society, which he served as president in 
doc: 1937. Please send free Bulletin #401 entitled “Simplex Type ‘H’ Meter” 


John S. Seybold, brigadier general, Army 














yw, if) Engineers Corps, has assumed duties as NAME 

plau- Governor of the Panama Canal, succeeding 

tsim-| Brig. Gen. Francis K. Newcomer, retired. COMPANY 

ode General Seybold also is president and a ; 

‘ 1008 — of the Panama Canal Company, ADDRESS. 

nd i — the business and operation of ctv ZONE STATE 


Pee eer eee2oeeeeeee22 
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you'll do better | 











You'll find it easy to do better work with 
Arkwright Tracing Cloth—and here are three 
specific reasons why: 
1 You can re-ink razor-sharp lines over any 
erasure without “feathering” or “blobbing”. 
2 You're never slowed down by pinholes, 
uneven yarns or other imperfections. 
3 You can always count on clean, 
clear reproduction—even years after 
you make the drawing. Arkwright 
Tracing Cloth is permanently 
transparent—won't turn opaque, 
brittle or paper-frayed with age. 
They're important reasons for putting 
your best work on Arkwright Tracing 
Cloth. Like a sample? Write 
Arkwright Finishing Co., Industrial 
Trust Bldg., Providence, R. I. 


ARKWRIGHT 


"tIncn 
CLorn 
WHIT! 






AMERICA’S STANDARD "E OVER 3 ‘Years 
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(Continued from page 89) 

Walter H. Wheeler, consulting bridge and 
building engineer of Minneapolis, Minn., 
has received the Out- 
standing Achieve- 
ment Award from the 
University of Minne. 
sota, with a citation 
for ‘‘Outstanding pro- 
fessional achievement 
as consulting 
struction engineer, 
adviser to national 
committees on engi- 
neering standards, in- 
ternational builder, 
farsighted inventor 
and designer.” 


con- 





Walter H. Wheeler 


Arsham Amirikian, chief designing engi- 
neer of the Bureau of Yards and Docks, 
Washington, D.C., has received the Con- 
crete Reinforcing Institute Award for 1952 
for his work in thin-shell precast 
crete. The award consisting of a certificate 
and $500 was presented during the 28th 
annual meeting of the Institute, held at 
White Sulphur Springs, W. Va 


con- 


Henry Townley Heald, chancellor of New 
York University, and Harland Bartholo- 
mew, president of Harland Bartholomew & 
Associates, St. Louis, Mo., received honor- 
ary degrees from Rutgers University at its 
recent commencement exercises. 


Joseph Marin, professor of engineering 
mechanics and research professor of engi- 
neering materials at Pennsylvania State 
College, was recently awarded a Fulbright 
Professorship to lecture at the Technological 





Roger 


’ Dorer ar 


a 


Institute at Trondheim, Norway, for the | 


academic year 1952-1953. 


Sol M. Gleser, engineer with the Upper 
Mississippi Valley Division, Corps of 
Engineers, was recently presented with an 
award for Meritorious Civilian Service in 
recognition of his ‘‘initiative and untiring 
efforts in the study of protective coating 
materials and methods of application. . . .” 


J. D. Hancock, engineer with the U.S 
Bureau of Reclamation, has been trans- 
ferred from their Washington offices to 
Baghdad, Iraq, to participate in develop- 
ment projects in the Middle East under the 
Point IV Program 


Charles Herbert Capen, Jr., president of 
the American Water Works Association 
and chief engineer of the New Jersey Dis- 
trict Water Supply Commission, is the recip- 
ient of an honorary doctorate of engineering 
recently awarded by the Newark College 
of Engineering 


William A. Carver has completed the 
course leading to the bachelor of law degree 
(L.L.B.) at night law college (the McGeorge 
College of Law, Sacramento) while in the 
position of associate estimator of building 
construction, Division of Architecture, J 
Department of Public Works, State of J 
California 
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Roger B. Buettell, Jr., and William R. 
Dorer announce the organization of Dorer- 
Buettell, Inc., general contractors, special- 
jing in industrial and commercial con- 
struction. Offices have been established 
jn Cleveland, Ohio. 


Morris M. Cohn, city manager of Schenec- 
tady, N.Y., recently received the honorary 
degree of doctor of science from Union 
College, his alma mater, in recognition of 31 
years Of civil engineering service to the 
city. Until recently Mr. Cohn was public 
health engineer. Mr. Cohn’s son received 
his bachelor’s degree in the recent com- 
mencement exercises honoring him 


James O. Colvard, Jr., formerly engineer 
and land surveyor with Colvard, Thomas & 
Timberlake, Decatur, Ala., is now in charge 
of the civil engineering practice of the firm 
of Albert R. Frahn & Associates, architects 
and engineers of Decatur. 


Robert E. Cron, colonel, Corps of Engi 
neers, U.S. Army, was assigned to duty with 
the military mission to Brazil following his 
graduation from the Industrial College of 
the Armed Forces, Washington, D C., on 
June 19. 


E. W. Fickenscher has joined the firm of 
Seelye Stevenson Value & Knecht, con- 
sulting engineers, of New York City. Mr 
Fickenscher, formerly division engineer with 
H. K. Ferguson Co., New York City, will 
be in charge of the department of bridges 
and heavy engineering structures 


Charles H. Buckius has been promoted 
from assistant chief engineer to chief engi- 
neer of the Pennsylvania State Highway De- 
partment. Except for two brief inter 
ludes, Mr. Buckius has been in state service 
since 1907. 


Carlos M. Passalacqua, a member of the 
Puerto Rico Planning 
Board, has been ap- 
pointed development 
vice-president of the 
Puerto Rico Indus- 
trial Development 
Company, at San 
Juan. His new as 
signment includes 
planning for factory 
location and indus- 
trial estates, and de 
sign and construction 
of factory buildings 


C.M. Passalacqu 


Herbert D. Vogel, former licutenant 
governor and engineer of maintenance of the 
Panama Canal Zone Government, is now 
Southwestern Division Engineer for the 
Corps of Engineers at Dallas, Tex. 


William A. Robinson, field engineer and 
superintendent for the Dravo Corporation, 
Pittsburgh, Pa., has been promoted to 
assistant chief engineer of the contracting 
division of the company. 

(Continued on page 92) 
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BUILT 


QUICKLY... CHEAPLY 


WITH 
Pole-Type Construction 











Bleachers supported by Koppers Pressure-Creosoted Poles. 


AST Fall, the high school in Yuma, Colorado, needed more 

seats for spectators—needed them in a hurry. Within a few 

days, the 90-foot bleachers shown here were built by the local 
Lions Club. 


No Foundations Required 


The pole-type method of construction, used in building these 
bleachers, speeds up and simplifies the erection of many different 
kinds of structures, from newsprint warehouses to barns. No 
foundations are required . . . structures are carried by poles that 
go deeply enough into the ground to provide solid support and 
strength. Costs can be cut almost in half, yet the completed 
structures can be just as permanent and practical as the more 
expensive, conventional type. 


Poles Are Important 


With this kind of construction work, the quality of the poles is 
important. Koppers Poles are made from sound, strong wood. 
Pressure-treatment with creosote is deep and thorough, protect- 
ing poles against rot and termites. Koppers Poles give decades 
of good service, making them extremely economical. They re- 
quire no painting and never rust. 


@ If you have a question about pole-type con- 
struction please write to Wood Preserving Divi- 
sion, Koppers Company, Inc., Pittsburgh 19, 
Pennsylvania. 
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ABW FILTER REMOVES 
SUSPENDED SOLIDS IN 
SEWAGE & TRADE-WASTE EFFLUENTS 


c 





Typical trade-waste installation of Hardinge Automatic Backwash Sand Filter 


In the sewage treatment field, the use « 
inge ABW filter is attractive on sewage 
where a high removal of suspended solids 
irable but a high removal of B.O.D. is not neces 
sary and ample dilution for the efluent is avail 
able Preceded by a clarifier, operating on a | 

to 2 hour retention period, the filter can remove 


75 to 80% of the suspended solids not readily re 


moved by sedimentation 


RAW SCREENED 





SEWAGE 


M 


CLARIFIER 


If chemicals are added, a suspended solids removai 
of 90° and B.O_D. removal of 60° can be ob 
tained 


It may also be used to advantage on the effluents 
from final settling tanks in sprinkling filter and 
activated sludge sewage plants when a very high 
removal of suspended matter is required 


The use of the filter alone or in combination with a 
presettling tank appears advantageous on a large 
variety of industrial wastes 


FILTER WASHINGS 


j(oMe)| 














SLUDGE TO 


DIGESTION 





SAND FILTER IL 


EFFLUENT TO 




















~ CHLORINATION @& SEWER 


Flow sheet for sewage or trade waste hook-up 


No shut-down or 
“change-over” is nec 
essary to backwash the 
Hardinge filter bed 
It's all done auto 
matically a section at 
1 time, without inter 
fering with the normal 
filter operation. Write 


fer Bulletin 46-37. 


122 E. 42nd St. 
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COMPANY 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 
NEW YORK 17 @ SAN FRANCISCO II @ CHICAGO 6 @ HIBBING, MINN. @ TORONTO 1 


24 California St. 205 W. Wacker Dr. 





AARDINGE 


NCORPORATEOD 





2016 First Ave. 


200 Bay St. 














G. Donald Kennedy, until recently as. 
sistant to the president and consulting 
engineer for the Portland Cement Associ. 
ation, has been pro. 
moted to vice-presi- 


tion. Mr. Kennedy 
joined the Associa- 
tion in January 1950 
after serving as 
Michigan State High. 
way Commissioner 
and vice-president of 
the Automotive 
Safety Foundation 
As chairman of the 
Society’s Technica 
Program Committee 
Mr. Kennedy is coordinating the programs 
of the Technical Divisions for the ASCE 
part of the forthcoming Centennial celebra 
tion in Chicago 


G. Donald Kennedy 


Samuel C. Jacka, assistant city engineer 
and chief of the engineering division at 
Berkeley, Calif., has been named director 
of public works for Oakland, Calif., suc 
ceeding Richard Gallagher. 


Joseph K. Knoerle, of Baltimore, Md 
announces that he has entered private prac 


tice with offices at 824 North Calvert] 


Street, Baltimore. Mr. Knoerle was for 
merly associated with the J. E. Greiner Co, 
of the same city, as senior associate engi- 
neer 


M. L. Brashears has been made a partner 
in the ground water geology consulting 
practice established by R. M. Leggette in 
New York City in 1944. Mr. Brashears 
previous experience includes work as a 


specialist in ground-water investigations | 


with the U.S. Geological Survey, the U.S 
Navy and the Atomic Energy Commission 


Loren Clark Bishop, state engineer of 
Wyoming, has been awarded an honorary 
degree by the University of Wyoming 
In addition to being state engineer, Mr 
Bishop is director of the Wyoming na- 
tural resources board, interstate streams 
commissioner, and secretary of the Wyoming 
state board of examining engineers. He is 
a past-president of the Wyoming Section of 
ASCE. 


Solomon Cady Hollister, dean of the 
College of Engineering, Cornell University 
was one of four alumni recently receiving 
honorary degrees from their alma mater, 
the University of Wisconsin 


A. J. Van Dyke, resident engineer, Texas 
Highway Department, Jacksboro, Tex., 
has accepted a position as adviser to the 
Minister of Public Works of the Republic 
of Peru. His address will be Asociacion 
Peruana de Caminos, Lima, Peru 


Clarence Carl Neher, after 39 years 
service with the Corps of Engineers, has 
retired from his position as civil engineer in 
the Baltimore District. He was honored 
at a recent luncheon, at which he was pre- 
sented with a special meritorious award for 
his long and valued service 

(Continued on page 96) 
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HOT POURED 
Para-Plastic 


FOR POSITIVE 


SEALING OF 
ALL JOINTS 








® MAINTAINS BOND 
FROM 0° TO 180° F. 


DIVIDENDS 








GOOD 
MAPS 
PAY 


Helping states, cities, 
counties, consulting 
engineers and others 




















: ® RESILIENT, ADHESIVE, 


Pere-Flest ELASTIC 
sage ous ® ADHERES TO CON- 

CRETE, STEEL, METALS, 
WOOD AND TILE 





ompression 
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products developed 
for the Construction 
Industry by Servicised 
Products Corp. 


SERVICISED PRODUCTS CORP. 





6051 W. 65th STREET @© CHICAGO 38, ILL 


having a mapping 

problem is our busi- 

ness. 

BETTER AERIAL PHOTOGRAPHY - MOSAICS 
TOPOGRAPHIC MAPS 

FASTER AND AT LESS COST 










oth ¢ Hes poet e a 
tart Para pea NAS 
Pora-Plastic tails, ” . Ask 
*Para-Plastic is one, 
of the many patented — 


PHOTOGRAMMETRIC ENGINEERS 


829-31 N. ST. MARY'S ST. + PHONE FANNIN 5168 
SAN ANTONIO, TEXAS 


EASTERN OFFICE-32 HILLCREST + P. 0. BOX 411 « PHONE 7-1840 





MANHASSET. N.Y 





Bier six frustrating weeks, ‘‘boils’’ in the bottom of an 
excavation below ground water level in Missouri River silty 
sand threatened to collapse the wood sheeting structure and 
undermine the railbed under two ‘“‘live’’ Union Pacific main 
line tracks. Stang Wellpoint equipment ingeniously installed 
in restricted work space eliminated the ‘‘boils’’ and predrained 
the surrounding area. Within ten days the excavation was 


completed in dry, stable soil and form work started. With a 


second Stang wellpoint installation, an identical excavation 
was completed in the dry within two weeks, sharply cutting 


costs. 
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STANG CURES “BOILING” IN DEEP 


EXCAVATION 


CORPORATION 


Engineers and 
Manufacturers of 
Dewatering Equi 





8221 Atlantic Avenue, 
BELL, CALIF. 
P. O. Box 631 
Telephone: Logan 5-7421 


2123 S. 56th St. 
OMAHA, NEBRASKA 
Telephone: Walnut 7796 


NEW YORK CITY 4, N.Y. 


a. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK 
8 W. 40th ST. 


CHICAGO 


Men Available 


member of ASCE Student 
Chapter; to graduate in June 1952; Colombian 
citizen by birth; 5 years of study at accredited 
school; practical work in the United States and 
Europe; interested in construction work; de- 
sires position with engineering company working 
in Colombia. C-756 


Civi, ENGINERR 


Civi. ENGINEER; A.M. ASCE; married 
Speaks Spanish, English and French Seeks 
position as sales engineer in C entral America or 
the Caribbean area. Reliable. C-757. 


Crvm Enoineer; A.M. ASCE; B.S. in C.E.; 
37; Virginia Polytechnic Institute, class of 1938; 
registered; member of the National Society of 
Professional Engineers; 14 years’ experience in 
construction, design, surveying, and maintenance 
including military posts and airfields, shipyard 
railroads and hospitals. C-758 


Crivi Enotrneer; J.M. ASCE; 27; married 
B.S. in C.E., June 1949; 3 years’ experience in 
supervision of dredging, marine construction 
namely, barges, docks, pile driving, tow boats 
and bulkheads; the operation of a specification 
sand plant Desires permanent position—will 
consider overseas employment C-759. 





Sanrrary Enoineer; A.M. ASCE; licensed; 
advanced degree. Progressive industrial experi 
ence in design and operational phases of waste dis 
posal, pollution control, water supply and water 
treatment. C-760 


Crvm Enoiweer; A. M. ASCE, AMICE 
(England); 35; single; Scotsman; 11 years’ 
experience roads, sewers, main drainage including 
precast segment tunnel work, reinforced concrete 
culverts, retaining walls, framed buildings; ex 
perience on design and site Desires position 
with American firm of consulting engineers or 
contractors in any area. C-761 


Crvm Enorneer; J. M. ASCE; 30; married: 
B.S. in C_E., January 1949; | year as draftsman 
structural and machinery layout 2'/: years’ 
supervision of erection of coal preparation plants 
Desires responsible position, construction or 
liaison, C-762 


Civi. ENGINEER; M ASCE registered ; 
diversified experience, construction, supervision 
design on industrial buildings, waterworks, sewer- 
age systems, etc.; utility operation Presently 
with consulting engineer Desires position with 
engineer, contractor or owner as project manager, 
project engineer, superintendent of utility opera- 
tion. Has operated own contracting business 
has been on major defense projects. C-763-357- 
Chicago 


Juntor Civ Spemann: J. M. ASCE; 26 
married; B.S in Cc . June 1951, University of 
Missouri; over 2 years’ " experience in construction 
of bridges, including spiraled bridges and high- 
way, both field and office. Desires position in 
construction to eventually enter consulting field 
Prefers eastern location. C-764-523-A-7-San 
Francisco 


Positions Available 


Enoineers. (a) Waterworks Engineer, senior 
experienced in operation, management and con 
struction of water utility plants, to direct hydrau 
lic studies and design for improvements, in addi- 
tion to directing supervision of operation. (+ 
Junior Engineer, recent civil graduate, interested 
in waterworks utility plant. Salaries open. Lo 
cation, New York State. Y-6604 


Civi, ENGINEER experienced in water supply 
and or dam design seuaies and reports. Location, 
Pennsylvania. Y-66 


Civm ENoGINeer, graduate, with at least 8 
years’ design and field experience on waterfront 
construction, pumphouse, office building, tank 
foundations, to design bulk terminals with oc- 
casional field inspection work. Salary, $6,000- 
} + a year. Location, New York, N. Y. Y- 

‘. 
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84 E. RANDOLPH ST.| 100 FARNSWORTH AVE. 


DETROIT SAN FRANCISCO 


57 POST ST. 


CONSTRUCTION SUPERINTENDENT, civil gradu- 
ate, 35-45, with at least 5 years’ field engineering 
and supervisory building construction experience, 
to take charge of housing projects, hospitals. etc., 
for general contractor. Salary, $6,000-$9,000 a 
year. Location Panama and Caribbean area 
VY -6655 


FOUNDATION ENGINEER with 10 years’ experi- 
ence designing heavy foundations and bridge 
piers. Advanced degree in structures desirable 
Knowledge of soils mechanics essential. Capable 
of departmental coger in small organiza- 
tion Location, East. Y-6776 


Grapuate Enorneers, preferably civil, for 
hydrography division of service organization 
furnishing information to federal, state, municipal 
and private agencies in problems dealing with 
natural water resources. Should have sound basic 
engineering background for work of specialized 
nature. Company will train. Salary, $3,870 a 
year. Location, Pennsylvania. Y-6780. 


Spectat Assistant To tHe Director or In- 
STALLATIONS, with broad background of experi- 
ence, preferably in civil or construction fields, 
plus executive and staff management experience 
Duties will include construction coordination, 
program development, material allocation. Sal 


ary, $13, a year Location, Washington, 
D.C. YV-6907 
ENGINEERS (a) Structural Engineer with 


minimum of 5 to 10 years’ experience in industrial 
plant, particularly chemical construction. Sal 
ary, $7,800 a year (6) Sanitary Engineer for 
project leader, on design of sewerage plant and 
sewerage collection. Salary, $7,200 a year. Lo 
cation, Georgia. Y-6932 


INSTRUCTOR OR ASSISTANT PrRoressor in Civil 
Engineering, to handle instruction in surveying 
Must have advanced degree. Salary open. Loca- 
tion New England. Y-6950 (a) 


INSTRUCTOR to teach civil engineering courses 
Master's degree required. Position starts Septem 
ber 1952. Salary. $3,600-$3,800 for nine months 
Location, Ohio. Y-7021 


ASSISTANT ENoGtnerr for city engineering of- 
fice, about 50, with at least 5 years’ municipal 
engineering experience. Salary open. Location. 
New York State. Y-7036 


Sates Enorneer, civil graduate, 23-30, with 
some highway or airfield construction and main- 
tenance experience to sell asphalt products and 
accessories. Salary, $4,500 a year plus expenses. 
Location, Long Island, N.Y. Y-7043. 


Civi. Encineer with B.S. degree in engineer 
ing, and 2'/: years’ experience in civil engineering, 
with good knowledge of engineering principles 
and the ability to perform engineering work of 
greater than ordinary difficulty under only very 
general supervision Assignments will include 
field and office work on new construction and 
modifications. Salary, $5,940 a year. Location 
Connecticut. YV-7049 


HypRavutic or SANTTARY ENGINEERS, 35-40 
technical graduate, experienced in this field, ca 
pable of structural and hydraulic design for com 
pany in the municipal field involving investiga- 
tions, reports, design and supervision of construc- 
tion of water supplies, treatment and distribu- 
tion, sewage collection and treatment, airfields, 
storm drainage, streets and related types of work. 
Should be abie to make investigations and pre- 
pare engineering reports, meet and discuss proj- 
ects with clients. Should have Southern back- 
ground. Salary open Location, South Caro. 
lina. Y-7070 


ARCHITECTURAL ENGINEER with training and 
experience in the field, to develop the use of plas- 
tics in architectural applications. Duties will in- 
clude discussing installation details with contrac- 
tors and builders, and ability to make suggestions 
for overcoming some of their problems by the use 
of plastics. Should have a degree in architec- 
tural engineering and from | to 5 years’ experi- 
1 mama open. Location, Pennsylvania. 





This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates— 
established to majntain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 

ce. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperating societies at 
a subscription rate of $3.50 per quarter 





or $12 per annum, payable in advance. 


Civi. Enocineer, under 40, with structural de- 
sign and office engineering experience, to prepare 
plans, specifications, etc., on oil field construction 
projects. Salary, $11,640 a year base pay, plus 
$4,200 a year living allowance. Location, South 
America. Y-7112. 


CONSTRUCTION SUPERINTENDENT, 35-50, with 
at least 10 years’ building and general construc. 
tion experience, to take charge of job for contrac- 
tor on government project. Must have good 
well-point unwatering and large volume concrete 
placement experience. Salary, $8,000-$10,000 a 
year. Location, Florida. Y-7113. 


Crvm Enorneer, 45-55, graduate, to act as 
architect-engineer representative reporting to 
resident engineer covering construction engineer- 
ing, interpretation of plans and specifications 
field changes in design, job specifications, and sur- 
veys, including recommendations for modifica- 
tions of airfields and buildings. Single status 
only. Salary —_— $12,000 a year. Location, 
foreign. Y-715 


Civ, ENGINEER, young, graduate, preferably 
with some experience in the maintenance of track 
and track equipment, for work in railroad de- 
partment. Summer experience acceptable. Sal- 
ary open. Location, Chile. Y-7154 (a). 


Enocrneer for sewage and water treatment 
work, preferably one capable of gathering infor- 
mation from the field and reducing it to paper in 
the office in the form of reports and designs. Sal- 
ary open. Location, Georgia. Y-7160. 


GBNERAL SUPERINTENDENT OF CONSTRUCTION 
to take charge of construction of a paper mill 
abroad. Must have paper mill construction ex- 
perience. Salary open Y-7170. 


Cater Enotneer, B.S. in civil, architectural 
or mechanical engineering, with from 8 to 12 years’ 
engineering in industry; background in refriger- 
ation equipment, food processing, hardware de- 
sign or insulation helpful. Will be responsible 
for leadership in field of product development; 
proper application of product to meet customers’ 
needs; adequate manufacturing instructions; 
supervision of drafting personnel. Company 
manufactures cold storage doors and employs 
about 200. Salary, about $8,000 a year. Loca- 
tion, mid-Atlantic States. Y-7178. 


Curer ENGINEER, mining graduate preferred, 
but will consider civil or mechanical with about 
10 years’ experience, to include either construc- 
tion or underground operations. Mining is open 
pit but transportation problem is involved, so 
applicant should have some experience in mech- 
anized operation. Transportation paid; hous- 
ing available; salary open Location, West 
Indies. Y-7180 


Enotneer, B.S. in civil engineering or equiva- 
lent, to include most of the following courses: 
Dynamics, aerodynamics, differential equations, 
statistics, stress analysis, structural design. To 
plan, conduct and evaluate field tests of opera- 
tional engineering techniques. Will consider a 
recent graduate. Salary, $3,410-$5,940 a year. 
Location, Virginia. Y-7202 


Fre.p ENGtneeR, sanitation, 25-35; with at 
least 2 years’ experience in sewerage work or 
treatment plants. Duties will include office and 
field work handling promotional or consulting 
work relative to cement or concrete for sewerage 
or treatment plants. Salary, $4,800-$6,000 a 
year. Employer may negotiate fee. Travel 20 
percent of time. Headquarters, Chicago, II. 
R-8970 


Frecp ENGINeER, graduate civil, up to 30; with 
at least 1 year’s experience in highway, con- 
struction, inspection or soils work. Knowledge 
of soils or highways. Will assist in promotion and 
technical servicing of soil cement streets, roads 
and airports Contact builders, construction 
engineers and users. Salary open. Employer 
may negotiate fee. Travel 50 percent of time. 
Headquarters, Chicago, Ill. R-8984. 
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~ Ang ; | (Continued from page 92) 
co | Harold J. Lewis, soils engineer for the | 
rates C iVi L Pennsylvania Turnpike Commission, at | , - 
ailaun | Ellwood City, Pa., was recently appointed | 
r pay- | county engineer for Etowah County, | 
-« F N G | N F if oa Alabama, with headquarters at Gadsden. 
imbers | In the past Mr. Lewis was also associated 
‘ Lo Responsible permanent position — -d a du Pont Co. at Hanford, Wash., @ 
y> in new section of established and Calidersburg, Ala. 
dl = company. Lester Long, formerly assistant general 
werter Graduate, age 35-50, expe- = manager for the American Cost ven e 
= ‘ . a ipe Co., Birmingham, Ala., has been 
rienced - chemical industry de- elected vice-president in charge of sales MONG 
sign, including steel and concrete and secretary of the firm. Mr. Long, who 
“" structures, and industrial build- | has been with the company for 37 years, 
repare ings. | succeeds J. J. Swenson, who is retiring. 
uction 
plus | Paid holidays - paid vacation - Ned Williams, former director of the | TTT TTT Ts 
low cost group health, accident, | AEC’s Oak Ridge Office of Production and A better job, a better life, a better future can be 
and life insurance - retirement | Engineering, was named to head the newly- yours in California—at Lockheed Aircraft Corpora- 
struc. plan created Construction Area unit, in a general tion. 
ntrac- : reorganization of the Oak Ridge Operations On the job, you enjoy increased pay; fine, mod- 
_ Salary commensurate with ability | Office. ern working conditions; association with top men 
000 a and experience. in your profession—men who have helped build 
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Submit resume of personal his- 
tory - education - experience - 
salary expected. 

Application confidential. 


DIRECTOR OF DEVELOPMENT 
NITROGEN DIVISION 


ALLIED CHEMICAL & 
DYE CORPORATION 


ORGANIC DEPARTMENT 
HOPEWELL, VIRGINIA 











MECHANICAL 


ENGINEER 
(Field) 


Graduate Engineer, 30-50 years 
of age, required to assume re- 
sponsibility for installation of all 
mechanical equipment on a major 
construction project, including 
boilers, turbines and allied equip- 
ment. Require minimum of 6 
years’ field experience on heavy 
construction. Steam power plant 


experience desirable. 


Write giving complete qualifica- 
tions, references and salary re- 
quirements. Your reply will be 


held confidential. 


BECHTEL CORPORATION 


220 Bush Street 
San Francisco, California 
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George Winter, head of the structural 
engineering department at Cornell Uni- 
versity, will present a paper on light gage 
steel structure at the fourth congress of the 
International Association of Bridge and 
Structural Engineering, to be held at Cam 
bridge, England, in September. 


Abel Wolman, professor of sanitary engi 
neering at Johns Hopkins University, was 
recently appointed consultant in sanitary 
engineering to the U.S. Air Force 


highway 
Public 


Norman B. Wood, principal 
engineer for the U.S. Bureau of 
Roads, has been assigned as resident engi 
neer on the Inter-American Highway proj 
ect in the Republic of El Salvador. He was 
formerly chief of the Bureau's highway 
mission to Peru. 


Arnold A. Zimmer has been promoted 
from trainee to assistant to the superin- 
tendent at the Rankin Plant of the Bethle- 
hem Steel Company’s Fabricated Steel Con 
struction Division at Pittsburgh. 


Solution to problem 
on page 45 


During the night the top of the 
slab cools and shrinks, causing the 
edges to curl upward, away from 

| the subgrade, and making them vul- 
nerable to concentrated wheel loads 
and impact. During the day the 
sun heats the upper surface of the 
slab causing it to expand, raising 
the crown slightly, and tending to 
press the edges against the sub- 
grade. This arching of the crown 
robs it of support from the subgrade 
and makes it more vulnerable to 
stress and impact from heavy con- 
centrated wheel loads. Only a very 
small gap between slab and sub- 
grade allows enough play for damag- 
ing stress effects to take place in 
either case 











Lockheed’s reputation for jeadership. 

Off the job, you live in a climate beyond com- 
pare —where outdoor living can be enjoyed the 
year around. . 

In addition, Lockheed’s production rate and 
backlog of orders—for commercial as well as mili 
tary aircraft insures your future. 


TRAINING CENTER HELPS YOU 
CONVERT TO AIRCRAFT ENGINEERING 


The step up to Aircraft Engineering isn’t as 
steep as you might expect. Aircraft experience 
isn't necessary. Lockheed takes your 
experience, your knowledge of engineering 
_ principles, your aptitude and adapts them to 
aircraft work in its Engineer Training Center. - 


You learn to work with closer tolerances. 
You become more weight-conscious. You may 
attend classes in the Training Center for 
three days—or six weeks. It depends on your 
background. But, always, you learn at full pay. 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los Angeles 
area. More than 40,000 rental units are available. 
Thousands of homes have been built since the 
war; huge tracts are under construction now. You 
will find the school system as good — from kinder- 
garten to college. 


Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Califor- 
nia. Use handy coupon below. 





Mr. M. V. Mattson, Employment Manager Dept. CE-7 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing tife 
and work at Lockheed. 


My name 
My address 


My city and state 





My occupation (type of engineer) 
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PREPRINTS AVAILABLE 
NEW ORLEANS CONVENTION 
MARCH 1952 


Price—$0.25 each net prepaid 


rint Indicate 
um- quantity 
ber Title and Author Division required 
1 Highway Bridges on Deep Founda- 
C) - 


ns 
Leuis C. Duclos, 24 pages Highway } 
2 <A Comprehensive Report on the 
Arkansas-Red-White Basins 


J. B. Lampert, 16 pages Waterways J 

3 Highway Embankment on Yield- 
ing Subsoil —“ 
“tL L. Lehmann, 40 es Seil Mechanics LJ 


pag 
4 Welded Frame Multi- Story Build- 


yd S. Myers, 16 pages Structural 
S Arkansas-White-Red Basins Inter- 
Agency Committee 
. Prentiss, 16 pages Waterways 
6 Port of Lake Charles, La. 
, m3. ey, 24 pa pages Waterways 
aj pe Line Crossings of the 
Mississippi River 
P. H. Timothy, 16 pages Construction 
8 Construction of the New Orleans 
er Terminal 
C. S. Wallace, 12 yo Construction 
9° Foundation Problems in the New 
Orleans Area 
——— A. Huesmann, 16 
Soil Mechanics [ 
10 Wave- ash Control on Mississippi 
River Levees : 
Rudolf Hertzberg, 24 pages Waterways { 
il The Deep Lg Saas to Lake 


ey , 
F. Robinson, 36 pages Waterways LJ 
12 Capgivontion of Morganza Control 
Structure 
D. L. White, 24 pages Construction 


13 ©The nee of the ississippi 


W. C. Cobb, 32 pages Waterways L 
14 Preperte, 3 Surveys in the City of 
Orleans 


F. C. Gandolfo, Jr., 8 pages Surv. & Mapping LJ} 
1S Drainage in Louisiana—Author- 
ized and Financed under State- 
Wide Law 
Byron P. Lyons, 8 pages Hydraulics 
16 Foundation Investigations for Off- 
e Drilling Structures in the 
Gull « of Mexico 
Bramlette “McClelland, 36 


17 Sanitary Ragincering Activities in 
the Atomic Energy Commission 
J. A. Lieberman, 24 pages Sanitary Eng. 
18 Louisiana's First-All-Welded Con- 
tinuous Over 
Walter E. Blessey, 40 pages Structural 
19 Estimating Peak Rates of Run-off- 


Carl F. Izzard, 16 pages Hydraulics 
20 @©Prototype = rw, enenies 
Program—-TVA (Tabulated) 
Rex A. Bide, 20 pages Hydraulics 
21 Tranquil Flow Through Open 
Channel Constructions 
Carl BE. Kindsvater and Rol- 
land W. Carter, 56 pages Hydraulics 
22 The Proposed Mississippi River 
Parkway 


J. Lester White, 12 pages City Planning 
23 Foundation and Settlement In- 
 - > al Sulphur Storage 


“= Bres ~~ pe — Irven E. 


Hanson 
24 ~#=Traffic Relief T Thecus Modernized 
Management 
D. oy yi 16 pages Joint C.P. & ITE 
25 To aphic P a Louisiana 
era tz era , pa. Surv. & Mappin 
26 Problems—Ma Line — 
a ay rental P River 
R. P. Gregory, 16 pages Construction 
27 The Role of the Engineer in Traffic 
for Metropolitan Areas f 
“Te M. Braff, 12 pages Joint C.P. & ITE a 


TOTAL 
American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 
Please send. .....copies of New Orleans Convention Preprints 


as checked in above list at $0.25 each. Enclosed is check (or 
money order) in the amount of $ 


Soil Mechanics 


Soil Mechanics 


Name 
Street 


City. State 








PREPRINTS AVAILABLE 
DENVER CONVENTION 
JUNE 1952 


Price—$0.25 each net prepaid 


int Indicate 
um- quantity 
ber Title and Author Division required 
28 Application of Flow Analysis to 

" aned Elbows om 


Edw. Silberman, 20 pages Eng. Mechanics 


29 Structural Deion of University of 
Wyo Field House — 
Mine . Ketchum, 16 pages Structural 


30 Timber Construction, Expansible 
Industry, For Emergency 


8 
M. W. Jackson, 12 pages Structural 


31 Stabilization of Soil by Silt Injec- 
tion Method b 
Geo. E. Johnson, 28 pages Soil Mechanics 


32 Foundation Exploration— Denver 
Coliseum — 
Ralph B. Peck, 24 pages Soil Mechanics LJ 


33 Foundation Problems at Trenton 
Dam, Nebraska — 
Ellis Armstrong, 36 pages Soil Mechanics LJ 


34 Channel Stabilization— Missouri 
ver 
Raymond L. Huber, 16 pages Waterways L 


35 Correlation of Runway Design 
Procedure 
Robert Horonjeff, 24 pages Air Transport l 


36 as “ieenees Turnpike, Colo- 

rado 
Roderick L. Downing, 16 

pages Highway 


37 Power ay see -Big 


Thom: 
gy ty] and a. L. Neve, 
* 2 pages Power 


38 Novel Features, Diversion and 
Outlet, Boysen Dam, Wyoming 
Ralph . Whinnerah, 16 

pages Power 


39 Canal and Locks at Chain of 
Rocks, Mississippi River 
A. F. Griffin, 16 pages Waterways 
40 Capes stingosoete Harbor, St. 


oar, Falls, Minn. 
G. Yoder, 24 pages Waterways 


41 Surveying and Mapping in Alaska 
Gerald FitzGerald, 12 pages Surv. & Mapping 


42 e Responsible for Taste and 
or, in Public Water Supplies 
George J. Turre, 8 pages Sanitary Eng. 


43 Denver's Master Street Plan 
John S. Marshall, 16 pages City Planning 


44 Traffic Engineering and Mass 
Transportation 
Henry A. Barnes, 8 pages City Planning 


4s Construction of Granby Dam, 


Colorado 
Ed. H. Honnen, 8 pages Construction- 
Structural 
TOTAL [_] 


American Society of Civil Engineers 
33 West 39th Street, New York 18, N. Y. 


Please send......copies of Denver Convention Preprints 
as checked in above list at $0.25 each. Enclosed is check (or 
money order) in the amount of $ 


Name 
Street. 


City State.. 
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STRUCTURAL 
DESIGNERS 


Positions available for quali- 
fied men (prefer CE or AE 
degree) with experience on 
industrial buildings, bridges, 
pressure vessels or steel plate 
details. 


Unusual opportunities exist 
with our well established firm 
in connection with the design 


of a variety of engineering 


projects including bridges, 
buildings, supersonic testing 
facilities and other heavy 
construction. 





SVERDRUP & PARCEL, INC. 
Consulting Engineers 
Est. 1928 
915 Olive, St. Lovis 1, Mo. 





ee 
| 
| 
| 





Sales Engineer for 
large concrete prod- 
ucts manufacturing 
concern operating in 
the Eastern half of the 
United States. Ap- 
plicant should be 
graduate Civil Engi- 
neer with positive 
sales personality. 
Excellent proposition 


with a bright future. 


Write Box 208 

Civil Engineering 
33 West 39th St. 

' New York 18, N. Y. 
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Positions Announced 





Corps of Engineers. The New York 
District of the Corps of Engineers needs 
experienced engineers in the following fields 
for work on civil and military projects: 
Hydraulic engineer at $5,940 a year; 
materials engineer at $5,060 a year; car- 
tographic compilation aide, $4,205 a year; 
and hydraulic engineer at $4,205. The 
work will be located in New York and New 
Jersey. Applicants should communicate 
with the Personnel Branch of the New York 
District office, 80 Lafayette Street, New 
York 13, N.Y. 


Corps of Engineers, Foreign Opportunities. 
Announcement has been made by the New 
York District, Corps of Engineers, of the 
availability of positions in Alaska as 
hydraulic engineer and construction engi- 
neer at $5,060 a year; engineering aides 
at $2,950-$4,205; engineering draftsmen 
at $3,175 to $8,795; civil and structural 
engineers at $3,410 to $5,940; soils engi- 
neer at $7,040; and materials engineer at 
$3,410 to $4,205. In Puerto Rico there is 
an opening for a civil engineer at $5,060 a 
year. In Austria civil engineers at $5,060 
a year, and an architectural engineer and 


construction management engineer at 
$5,940, are needed. Other opportunities are 
available in Japan and Okinawa. All 


positions are for a two-year period. A 
25 percent cost of living allowance is made. 
Interviews are held from 9 a.m. to 4 p.m 
on Mondays through Fridays, New York 
District, Corps of Engineers, 80 Lafayette 
St., New York, N.Y., on the 4th floor, 
personnel branch. Applicants residing out- 
side the New York area should apply to 
the Engineer District office nearest their 
residence. 





Non-ASCE Meetings 





International Association for Bridge and 
Structural Engineering. The fourth con- 
gress of the International Association for 
Bridge and Structural Engineering will be 
held at Cambridge and London, England, 


from August 25 to September 5. Further 
information may be obtained from the 


Secretary of the IABSE, Swiss Federal 
Institute of Technology, Zurich, Switzer- 
land. 


Society of Automotive Engineers. Head- 
quarters for the national west coast meet- 
ing of the Society of Automotive Engineers, 
scheduled for August 11 to 13, will be the 
Fairmont, San Francisco, Calif 


University of Illinois, Civil Engineering 
Alumni. A 25th annual reunion dinner of 
all civil engineering graduates of the Uni- 
versity of Illinois will be held at 7 p.m., in 
the Upper Tower Room of the Conrad 
Hilton Hotel, Chicago, on Tuesday, Septem- 
ber 9. This dinner, usually held at the 
time of the ASCE New York Convention, 
will take place this year in connection with 
the Centennial of Engineering, 1952. 


ee 





Be a 
BSORMN 


Engineer! 


If you meet Boeing’s exacting standards, 
you will share the prestige of Boeing's 
engineering leadership. And you'll work 
with men famous for their pioneering 
contributions to both civil and military 
aviation. You'll be aided by the finest 
research facilities in the industry. 

At Boeing you'll work on such chal 
lenging projects as supersonic research, 
guided missiles, the B-47 (world’s fast- 
est jet bomber), the still-classified B-52, 
and other exceptional programs. You'll 
find a rewarding, long-range career 
here, in a company that has been grow 
ing steadily for 35 years. 

There are opportunities at Boeing, 
right now, for experienced and junior 
engineers for aircraft 

* DESIGN * DEVELOPMENT 
* RESEARCH * PRODUCTION 
* TOOLING 
also for servo-mechanism and electron- 
ies designers and analysts, and for 
physicists and mathematicians with 
advanced degrees. 

Openings are available at Seattle, 
Washington, and at Wichita, Kansas. 
Boeing provides generous moving and 
travel allowances, gives you special 
training, and pays a good salary that 
grows with you. 

You'll be proud to say, “I’m a Boeing 
engineer!” 


Write teday to the address below or use 


the convenient coupon 


a a ee 


JOHN C. SANDERS, Statt Engineer—Personnei —! 
DEPT. S-7 l 
Boeing Airplane Company, Seattle 14, Wash. | 
Engineering opportunities at Boeing interest l 
me. Please send me further information. | 

I 
Name 

l 
Address l 

| 
City and State l 
— 
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RECENT 
BOOKS 





Compléments D’Hydraulique 


These two volumes, by L. Escande 


lished accounts of various researches in the field of 


contain pub 


Among the topics considered are flow 
in open channels; hydraulic models and similitude 
problems; the operation of hydraulic and 
gates; water hammer and surge chambers, includ- 
ing graphical methods for the solution of problems 


hydraulics 


valves 


and a variety of detailed analyses of special hydrau 
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STRENGTH... 





lic conditions 


(Vol. I: Eduard Privat, Toulouse, 
220 pp., Frs. 1,500. Vol. II: Dunod, 92 
Bonaparte, Paris 6°, 1951. 248 pp., Ffrs 


1947. 
Rue 
3900.) 


Béton Précontraint 


This book by Y. Guyon is a comprehensive 
treatise on prestressed concrete covering, in its first 
section, the fundamental concepts, basic methods of 
prestressed construction, materials used, reasons 
for loss of tension, stresses, and resistance to fire. 
Section II deals with the analysis and calculation of 
prestressed units with different types of reinforce 
ment and under various conditions. Section III 
describes test methods, investigations of cracking 
and failure, the determination of safety factors, 
and several special aspects of the problem. (In 
stitut Technique du Batiment et des Travaux Pub- 
28 Boulevard Raspail, Paris VII*, France 
firs. 4,500.) 


lics 


1951. 702 pp 


New Scruggs, 
} Vandervoort, Barney 
department store, 
1 Clayton, Mo. 
| Architect 
Harris Armstrong. 
Consulting Engineer: 


Neil J. Compbell 


Contractor: Gamble 
Construction Co. 


ressengagad 








ECONOMY! | 


For lightweight, functional design, builders, 


architects and engineers wisely specify these 
Laclede Steel Products for floor and roof 


construction. 


WELDED WIRE FABRIC 


MULTI-RIB REINFORCING BARS «+ 
CORRUGATED STEEL CENTERING 






Si 


y LACLEDE STEE 


e¢ FORM & TIE WIRE 


JOISTS 


L COMPANY 





(The) Design and Placing of High Quality 
Concrete 


A detailed study of concrete and its making and 
placing written to illustrate the new techniques 
that have arisen from recent research. The ay 
thor, D. A. Stewart, shows how greater strength can 
be obtained as well as economy in the use of ma. 
terials by designing each mix for the purpose ip 


hand, and how the limitations placed on the mate. | 


rial in the past have been consequently modified 
(BE. & F. N. Spon Limited, 22, Henrietta St., Lon- 
W. C. 2, England, 1951 112 pp 


don 25s.) 


Nomography and Empirical Equations 


Iwo useful techniques are provided by the avy- 
thor, Lee H. Johnson, for handling experimental 
and operational data in business, industry, profes. 
sional practice, and research 
characteristics and construction of nomographs are 
explained with examples of applications of various 
types. The section on empirical equations ex 
plains the methods of fitting curves to plotted data 
and establishing the corresponding equations 
Proportional charts for laying out uniform scales 
are provided at the back of the book. (John Wiley 
and Sons, Inc, 440 Fourth Ave., New York, 16 
N.Y., 1952. 150 pp. $3.75.) 


(The) Resistance of Piles to Penetration 


Based on Hiley's pile-driving formula, this 
second edition of a standard work on the bearing 
power of piles by Russell V. Allin, is of use for both 
design purposes and the selection of plant and driv 
ing operations on the site. Primarily composed of 
tables, it takes into account the effects on the ulti- 
mate resistance to penetration of different driving 
conditions such as weight, drop, and types of ham 
mer, quality of pile, the batter to which it is driven 
type of cushion employed, and condition of the pile 
head at the end of the drive. Tables of approxi- 
mate values based on the Hiley formula, are also 
included. (E. & F. N. Spon Ltd., 22, Henrietta 
St., London, W. C. 2, England, 1951 126 pp., 21s.) 


Rigid Frame Formulas 


Explicit formulas are given by A. Kleinlogel, of 
all statical quantities for 114 rigid frame shapes 
which occur in practical steel, reinforced concrete, 
and timber construction. General and special 
load conditions are considered including tempera 
ture changes. The pictorial representation allows 
the use of the formulas for bending moments and 
reactions without advanced training. With train- 
ing a rapid method is provided for computing dis- 
placements. The rigid frames given can be used as 
units in dealing with more highly indeterminate 
structures. (Frederick Ungar Publishing Co., 105 
East 24th St., New York 10, N.Y., 1952. 460 pp. 
$10.) 


Die Statik der Bauwerke 


This second volume of Die Statik der Bauwerke 
(Formanderungen sstatisch bestimmter ebener 
Fachwerk- und Vollwandtrager- Allgemeine Theorie 
der statisch unbestimmten Fachwerk- und Voll 
wandtrager) by Rudolf Kirchoff, is a detailed math 
ematical analysis of trusses and web girders. Part 
I deals with the calculation of deformations of 
statically determinate elements, and Part II de- 
velops the general theory of statically indeterminate 
elements. A wide range of cases and structural 
types is covered. Together with Volumes I and III 
a full treatment of the statics of structures is pro- 
vided. (Verlag von Wilhelm Ernst & Sohn, 
Hohenzollerndamm 169, Berlin- Wilmersdorf, Ger- 
many, 5th edition, 1951. 368 pp., D.M. 24.00.) 


Symposium of Structural Sandwich Con- 
structions 


Eight papers with discussion, presented at the 
fifty-fourth annual meeting of ASTM, comprise 
this pamphlet. Topics covered include develop- 
ments and trends in lightweight composite construc- 
tion; various physical and mechanical properties of 
sandwich constructions; the use of paper or alu 
minum honeycombs and a variety of inorganic ma- 
terials for sandwich cores; and fabrication tech- 
niques. (American Society for Testing Materials 
1916 Race St., Philadelphia 3, Pa., Special Tech- 
nical Publication No. 118, 1952. 114 pp., $2 
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Travaux Maritimes 


This third volume by G. DeJoly, P. H. Watier, 
Ch. Laroche, and A. DeRouville, entitled Tra- 
sux Maritimes, is part of a comprehensive serics 
“Ouvrages Intérieurs et Outillage Des Ports.”’ 
It covers the arrangement and management of 
parbors; the construction of quays and docks of 
various types; equipment for building, launching, 
and maintaining ships; harbor bridges, locks 
and sluices; dredging and cargo-handling equip 
ment; and the administration of commercial sea- 
ports. The treatment is detailed and well illus 
trated. The first 700 pages are a reprint of the 
140 edition, but a 100-page supplement covers 
the principal developments during the succeeding 


tea years. (Dunod, 92, Rue Bonaparte (VI) 
Paris, 1951. 808 pp., Ffr. 3500.) 
Wasserbau. Teil 1, Der Flussbau. (Tech- 


nische Handbiicher fiir Baupraktiker, Band 
2, Teil 1). 


Based on work done at a Swiss water experiment 
dation, this book by J. Duhm, the first part of a 
set on applied hydraulics, is concerned with river 
engineering. Following a review of hydrological 
fundamentals, procedures used in hydrometric 
studies are discussed. The flow of water in natural 
beds, its use as a source of power, and its control are 
all considered. Canal construction, the design of 
banks and the strengthening and construction of 
dams are all dealt with. (Verlag Georg Fromme & 
Co., Vienna, Austria, 1951 491 pp., $6.25 


(The) Welding Encyclopedia 


The 13th edition of The Welding Encyclopedia, 
revised and re-edited by T. B. Jefferson covers all 
terms from abrasion to zirconium relating to the 
broad field of metal joining and cutting by applica- 
tion of heat, including heat-treating processes and 
other allied subjects Photographs, line drawings, 
gaphs, data tables, and equilibrium diagrams are 
extensively used to illustrate or amplify the text. 
Pertinent codes, standards, and specifications are 
appended, and there is a 90-page list of trade names 
with descriptive information The volume has 
been revised throughout in accordance with current 
practice. (McGraw-Hill Book Co., 330 West 
lad St.. New Vork 36, N.Y., 1951 1,008 pp., 
$7.50.) 


Applications for Admission 
to ASCE, May 17—June 7 


Applying for Member 


Roy Horatio ANDERSON, Chicago, II! 
Jean Marte Lovis ANTOINE AUBERT, 
France. 
Crtsprn AvyALa-Durate, Malaga, Spain 
Joun Ernest Brno, Atlanta, Ga 
Evucene Hupson Carter, Fort Worth 
Lon-Kwan Cuen, Hong Kong, China 
Epwin Biatne Coss, Boston, Mass. 
Puttie Pease Dicktnson, Sacramento, Calif 
Rospert Mario Donne tty, Atlanta, Ga. 
Niranjan Das Guinati, New Delhi, India 
EpmunpD RutHerrorp Foster, Jr., Norfolk, Va 
Orro GortrscHaLk, Argentina, S.A 
Epmunp Kirspy-Smirn, Galveston, Tex 
Katman Haynat-Kownyt, London, England. 
Date Wayne Martrson, Cockeville, Tenn. 
Harry Evoene McWr1as, Clinton, Il! 
Ernest Ferno Mersey, New York, N.Y 
Anprew Currier Paton, Boston, Mass 
Josern Francis WiLi1aM Smita, Rolla, Mo 
Harry CuHaries Spracue, Ephrata, Wash 


Paris, 


Tex 


Wiit1am McCray Smpson, Port Hueneme, Calif. 


Grorce Stern, New York, N.Y 

Dionisio FERNANDO SUAREZ DE 
Havana, Cuba 

Tuomas MICHAEL SULLIVAN, New York, N.Y 

Lorin Homer Wiitiams, Jefferson City, Mo 


LA 


Applying for Associate Member 


Ratpu Epcar Bouves, Los Angeles, Calif 
Darwin CHANG, New York, N.Y 


Aten Fraser Crark, Jr., Memphis, Tenn 


CIVIL ENGINEERING ¢@ July 1952 


PoRTILLA, 


Joun ReGAN CuLLINGs, St. Louis, Mo 

FrRanK Harovp Davis, Los Angeles, Calif. 

Westey Espy, Savannah, Ga 

E.vet Joseru Evans, London, England 

Grorce Epwtn Friev_pnouse, Philadelphia, Pa 

Vincent Frrz-Georce Foster, Jamaica, B.W.I 

Georce Loren Futver, Spartanburg, S.C 

Peter Harrison Grayum, Oakland, Calif 

ARNOLD JULIAN Hanson, Fairbanks, Alaska 

Hi_pert Louis HorrMan, Indianapolis, Ind 

Curistorner Georce Hopkins, Nashville, Tenn 

Craupe Rospert Hunter, Lamor, Colo 

Roy Forest LinsenMever, Swarthmore, Pa 

Georce Henry Lioyp, Jr., Cleveland, Ohio 

Grorce Wooprow McKe rar, Salt Lake City 
Utah 

WALTER WILLIAM MiILteR, Fresno, Calif 

Paut EpmMuNpD MircHett, Bethlehem, Pa 

Haroip Oscar Ocrosky, Washington, D.C 

Henry Waiprce PARKER, Minneapolis, Minn 

Donatp LowpEeN Periey, Cape Town, South 
Africa. 

VERNON RuSSELL PETERSON, Missoula, Mont 

Myron Expiotr Porter, Jr., Williamsburg, Va 

Victor Sarpt, Caracas, Venezuela 

RIcHARD ALFRED SCHNARR, River Falls, Wis 

CARLETON Boone Stetson, Denver, Colo 


Josern CLemMens Weser, New York, N.Y 
RiIcHARD FrencH WItTTeENMyYER, Cleveland, Ohio. 


Applying for Junior Member 


RICHARD FRANK BaTcuen, Buffalo, N.Y 

Cuar.es Frep Beck, Chicago, Il 

Freperick Barnes BuntTING, Victoria, Australia. 
Gorpon DonaLp CAMPBELL, West Lafayette, Ind. 
Rotanp Hayes Dix, Washington, D.C. 

RIcHARD Dresetty, Boston, Mass 

Sam Hanna Gappy, Dallas, Tex. 

ALFRED Ross HA.gs, Jr., Pittsburgh, Pa 

DomInckK Pete INsana, Cleveland, Ohio 

Joun O’DonNELL Macnus, Boston, Mass 

Rurus HarRLey Muscrove, Ocala, Fla 

Ropert CHARLES Sevitz, Long Beach, Calif 
Grorce NELSON Stsson, Dayton, Ohio. 

CHARLES RoBERT Supp_ee, Cambridge, Mass. 
Puiie Joun Vepros, Jr., Vicksburg, Miss 
Wiriwi1amM Micuaet Wenner, Cleveland, Ohio 


[Applications for Junior membership from 
ASCE Student Chapters are not listed. | 


When you specify 
WARREN Cast Iron Pipe... 








Youre kiglt.! 


combines all of the qualities necessary to assure long-life, 


Youre kight! 


WARREN Cast Iron Pipe is 
available in all sizes from 2” 
to 84” ... with all types of 
joints . . . special fittings in 
numerous non-standard 
patterns to help you meet 


unusual requirements. 


WARREN Cast Iron Pipe 


trouble-free service, toughness and strength. Proper crush- 


ing, beam, shock and bursting strength have always distin- 
guished WARREN Cast Iron Pipe. 


SPECIFY WARREN CAST IRON PIPE 
AND BE SURE! 





Bell & Spigot Pipe «+ 


Flexible Joint Pipe 





Flange Pipe °¢ 


arren FOUNDRY & PIPE CORP.— 


55 LIBERTY STREET, NEW YORK 5. N. Y. 


Mechanical Joint Pipe 


Short Body Bell & Spigot Specials 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 
96 Years of Continuous Service 

















EQUIPMENT, MATERIALS and METHODS 





NEW DEVELOPMENTS 


OF 


INTEREST AS 


Variable Scale 


PROPORTIONING, DIVIDING and multiply 
ing distances in maps, graphs and drawings 
is greatly facilitated by a new variable 
scale. The scale, using a specially designed 
calibrated spring for the decimal cali 


R scale tells number 
of coils per in 


dimensioning of drawings to odd scales, 
construction layouts, contouring, vector 
addition, center of gravity location, read- 
ing trigonometric functions, interpolation, 
converting units and interpreting aerial 


Shide 





Triangular spring serves for decimal calibration 


Speeds Proportioning of Distances 


bration can be set at almost any scale 
Move the slider to the left, and the 
marked loops of the spring furnish small 
scale readings, move the slider to the right, 
and the spring expands togive a larger scale 
Among the many uses of the scale are the 


Oil Booster 


THE INTRODUCTION of a heavy-duty, 
high temperature oil booster has been an 
nounced. The oil booster is a self-con- 
tained fully automatic heating unit operat 
ing on the principle of a closed heating sys- 
tem, vented to atmosphere. It provides 
higher temperatures with lower fuel costs 
and less maintenance. Features of the 
sturdily constructed oil booster include 
quicker heating, reduced maintenance, 
quicker shutdown, positive heat circula- 
tion, higher temperatures, lower operating 
and trouble-free design. Cleaver- 
Brooks Company, 326 East Keefe Ave., 
Milwaukee 12, Wis. 


costs 


Corrugated Metal Culverts 


THE INTRODUCTION of nestable corru 
gated metal drainage pipe, is announced 
Nestable pipe consists of flanged half 
round sections which are bolted together 
in the field to form tight, continuous con 
duits. Shipped knocked down, it requires 
only about 10 percent of the shipping 
space of full-round, factory-assembled 
pipe, which is Penco’s principal drainage 
product. Nestable pipe is the most prac 
tical type of drainage pipe for overseas 
shipment and long overland hauls, even in 
diameters as large as 7 ft. Though light 
in weight, it carries heaviest traffic loads 
when installed under highways, railroads, 
airports, etc. Penn Metal Corporation, 
Front & Oregon Sts., Philadelphia 48, Pa. 


100 


photographs. By speeding tedious scal- 
ing and proportioning operation, the in- 
strument (made of black anodized alu- 
minum) should save engineering costs. 
Gerber Scientific Instrument Co., 89 
Spruce St., Hartford 1, Conn. 


Waterstop 


A waTerstop for eliminating leakage 
between adjacent concrete pours has re- 
cently been introduced. The Labyrinth 
waterstop overcomes common objections 
to the usual strip of rubber, steel or cop- 
per. It is nailed directly on to the inside 
of the form; no special form work is neces- 
sary. It can be cut by a knife and sec- 
tions can be joined by a hot knife or torch. 
Since pouring of large concrete structures 
must be limited to divisional blocks in 
order to allow for dissipating hydration 
heat, waterstops are always needed to 
prevent leakage through the cracks which 
form as the concrete shrinks in setting. 
To date, the conventional rubber and 
metal stops have proved difficult to install 
and all too subject to chemical change. 
The plastic stops are satisfactory on both 
counts. Made of tough polyvinyl plastic, 
they are easy to handle, last indefinitely 
and are ribbed, grooved and corrugated to 
form a bond with concrete that maintains 
its seal under the most severe contraction 
conditions. The plastic joint seal may be 
used in architectural concrete structures 
above ground level, for joints in founda- 
tion walls or between foundation walls and 
floors, and for those hydraulic structures 
where shrinkage openings no larger than 
'/; in. are expected. When no pressure is 
encountered, the present seal is said to be 
satisfactory for even larger shrinkage. 
Water Seals, Inc., 400 West Madison St., 
Chicago 6, Ill. 


REPORTED 


BY MANUFACTURERS 


Automatic Mix Selection 
Mechanism 


To rtNcrease the efficiency of transit 
mix and central mix concrete operations, a 
push button control panel that automati- 
cally produces 24 different size and type 
batches of aggregate and cement has been 
developed. In addition, a “repeater” 
mechanism provides for uninterrupted 
automatic re-batching of any one selection 
a predetermined number of times. The 
automatic mix selection mechanism is 
electrically controlled and is installed 
under the Johnson multiple compartment 
aggregate and cement bin. Fully auto- 
matic single material batchers on each 
compartment are controlled by the central! 
dial scale unit with pen recording of the 
weight of each single material batch. A 
water batcher and a cement batcher that 
provides for automatic moisture compensa- 
tion completes the setup. C. S. Johnson 
Company, Champaign, III. 


Stripper Shovel 


SEVERAL MODELS of the hi-lift stripping 
shovel, recently introduced, are working 
in various sections of the country. Out- 


standing performance reports on casting 
operations have been turned in on the 
excavating unit using both 2 and 2'/. cu yd 





1005 Hi-Lift 


dippers, depending on digging conditions 
Using the same base machine as the 
standard 2'/, cu yd Model 1005, the hi- 
lift stripper operates with a 50 ft boom and 
36 ft dipper stick. This attachment 
allows a maximum dumping height of 40 ft 
and a reach of 60 ft with boom angle at 45 
deg. By comparison, the standard 1005 
shovel attachment, operating by chain 
crowd, carries a 26 ft boom and standard 
19'/2 ft double dipper sticks for heavy duty 
digging work. Features of the hi-lift 
design include a single dipper stick with 
cable crowd and a twir box section boom 
structure for maximum strength and 
minimum weight. In addition, the 1005 
hi-lift can be converted for lift crane, drag- 
line or clamshell operation. Koehring 
Company, 3026 West Concordia Ave., 
Milwaukee 16, Wis. 
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Equipment, Materials & 
Methods (Continued) 


Scraper 


A No. 60 scRAPER for use with D6 
tractor power is announced. The unit 
has a flat-bottom bowl and stinger blade 
engineered for loading and finishing char 
acteristics. The reversible blade cuts a 
7ft Sin. swath; the bottom is double with 
steel beam fillers. Capacity of the No. 60 


———— 


a 





Model No. 60 


has been increased to 7 cu yds struck and 
9cu yds heaped. Top extensions or side 
boards are available to boost this capacity 
to 8.3 cu yds struck and 11.5 cu yds 
heaped. Maximum carrying capacity is 
11.5 tons. Also included are such design 
details as an unobstructed bowl, tapered 
roller bearings at the axles, induction 
hardened sheaves and bulldozer-type ejec- 
tion. Operation is by means of a Cat 
cable control available for attachment to 
the tractor. Caterpillar Tractor Co., 
Peoria 8, Iil. 


Conveyor 


THe Con-Vay-It Special 12-30 is 
mounted on both the International Farm 
all Cub and Super A, and is specially de 
signed for use by contractors. It is being 
used successfully to handle wet concrete, 
mortar, bricks, concrete blocks, lumber, 
etc. It is also used efficiently and econom 
ically to pour wet concrete for slabs, foun 
dations, lintels, retaining walls, piers, in 
fact, wherever wet concrete is used. The 
Con-Vay-It Special 12-30 overcomes many 
shortcomings encountered when the con 
ventional or ordinary type conveyor is 
used to handle wet concrete. When cleats 
are used the belt cannot be cleaned and 
the grout adheres and sets up on the cleats 
and the belt. Hence, cleats are not used 
If spool or troughing rollers are used it 
makes a belt sag between the rollers and 
the concrete is broken apart and segre 
gated at the high point of the roller or 
spool. With this method of construction 
friction is reduced to a minimum and 
segregation is prevented. When steel 
scrapers are used it results in excessive 
wear on the belt and the lacing. There 
fore, rubber, wood or plastic scrapers are 
used to reduce this wear. In the conven 
tional conveyor, there is no provision 
made to keep the gravel in the concrete 
from being thrown out of the mix. This 
method keeps the entire mixture together 
at the point of discharge. American Con- 
veyor Company, 1115 West Adams St., 
Chicago 7, Ill. 
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White Universal Level-Transit... 


most versatile instrument you can own! 


INDISPENSABLE FOR THESE JOBS — AND MANY MORE 





Set slope for tiling 








— 

















Run property lines 




















Line up curb and sidewalk Measure angles Make stadia surveys 





| NGINEERS agree: you can do more jobs better — 


Ae 


| 












level up foundations 


at lower cost — 


with the White “Universal” Level-Transit. The improved Model 
3000 has internal focusing, coated optics, a guarded vertical arc. Plus 
all the other quality features needed to give you lifetime durability and 
accuracy. The price: only $185*, complete with tripod. See your dealer, 
or write Davip WHITE COMPANY, 359 W. Court St., Milwaukee 12, Wis 


We offer the most expert REPAIR SERVICE 
on all makes, all types of instruments. 
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4 ONTRACTOR’S SELECTION O€ VIBER 
5 VIBRATORS EXCLUSIVELY ON SOME 
> | OF THE LARGEST JOBS IN \THE 

COUNTRY PROVE THIS STATEMENT 


eS 
« 

























& We have found over the pgét thirty years that 
E cost conscious contracféts are switching ex- 


clusively to Viber¥ibrators on every type of 


Bs concrete cops woeton. 


" i MAINTENANCE AND DOWN TIME AMAZINGLY 
a¢ LOW WITH VIBER VIBRATOR 


AW SORT ‘ Viber Vibrators offer top performance day 
4 my, after day on the toughest jobs. Ability to absorb 
* punishment comes from the built-in quality that 
. r comes only with research, experience, and manu- 
a facturing ability. 
7. COMPLETE VIBER “PACKAGE” MEANS YOU 
CAN HANDLE ANY CONCRETE PLACEMENT JOB 
Viber Company has progressively increased 
their line to provide all the equipment you need 
Interchange- 


for smooth, low-cost operation. 


ability is an important feature of the Viber line. 


REPEAT CUSTOMERS 

In checking over our ever increasing cus- 
tomer list, we find that these contractors buy 
Viber Vibrators steadily year after year. This 
repeat business is indicative of the high 
regard contractors hold for the Viber line. 


For details, see your Viber distributor 
or send for illustrated catalog. 


IBER conmrans 


Concrete Vibrators Since 1931 


726 SOUTH FLOWER STREET 
BURBANK, CALIFORNIA 
Dept. 56 
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| gate. 





Equipment, Materials & 
Methods (Continued) 


Versatile Grinding Machine 


A MACHINE for grinding concrete ceilings 
known as the Giraffe, is now available. The 
versatile machine not only does away with 
uncomfortable masks, goggles and hand- 
rubbing stones, but also precludes the use 
of horses, planking, decking or scaffolds. 
The patented grinding head is fully adjust- 
able, and various stones are available to 
suit different grinding needs. It will re- 
move fins, ribs, and board marks on the 
concrete as well as nails used to secure 
light boxes, hangers, etc., to formwork 
before pouring. A */,hp Mall motor 
operates on 110-v AC or DC power and, 
turning at 3,450 rpm, is connected to the 
grinding head through a 7-ft flexible shaft. 
As in all Mall motor units, a 3-conductor 
wire is supplied to properly ground the 
machine. It’s adjustable for heights from 
7 to 9 ft and a twist of the turn-buckle 
changes pressures for various jobs. Only 
28 in. wide, it will pass through doorways 
in existing buildings for modernization and 
renovation work. It’s easily moved from 
floor to floor since total weight is only 148 
Ibs. Concrete Grinding Corp., Dept. 14, 
300 Straight St., Paterson, N. J. 


Spreader Box 


increased ca- 
tail 
gate are features of a spreader box just 
announced. This machine is designed 
for measuring and forming stabilized base, 
roadmix or hotplant materials into uni- 
form windrows. It meets the growing 


FOUR-WHEEL MOUNTED, 





Designed for Measuring Road Material 


trend on the part of engineers to specify 
that materials dumped on the roadbed 
must be measured. The unit attaches 
directly to the dump truck and measures 
the materials as the truck moves along. 
The select or imported material flows 
from the truck through the adjustable 
gate of the spreader box and onto the base 
in one operation. Windrow capacities up 
to 8 cu ft are controlled by adjustable tail 
The spreader box saves straighten- 
ing up dumped materials which are un- 
measured and eliminates guesswork by 
assuring controlled quantities of materials. 
Wood Manufacturing Co., P. O. Box 620, 
6900 Tujunga Ave., North Hollywood, 
Calif. 
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Equipment, Materials & 
Methods (Continued) 


Surveying Instruments 


A LINE OF MODERATE-PRICED surveying 
instruments, specifically designed to fill 


the needs of contractors and builders, has 


Four instruments make 
a convertible transit 
level, heavy duty 12 in. dumpy level, 
service transit-level (farm level) and a 
hand level. The convertible transit-level 


been introduced. 
up the ‘‘N”’ line; 





Dumpy Level 


is designed for laying out and measuring 
horizontal and vertical angles, leveling, 
measuring differences in elevation, setting 
building lines, plumbing walls and col 
umns. It has a 12 in. erecting-internal 
focusing, hard bronze telescope; rack and 
pinion adjustment; 22 power coated op- 
tics and steel spindle. Verniers read to 5 
min. Leveling, clamp and tangent screws 
are dust protected. The heavy duty 12 
in. dumpy level is suitable for setting 
grades and lines, measuring or laying off 
horizontal angles, running profiles, estab 
lishing foundation elevations. Features 
of this instrument are: 12 in. erecting- 
internal focusing, hard bronze telescope; 
rack and pinion adjustment; 22 power 
coated optics; steel spindle. Horizontal 
circle is graduated in single degrees, with 
vernier reading to 5 min. Leveling, 
clamp and tangent screws are dust pro 
tected. The service transit-level (farm 
level) was developed to meet the needs of 
the builder, farmer, landscape gardener 
and carpenter. It combines a 10 power, 
10'/2 in. erecting telescope, rack and pinion 
focusing, cross hairs in fixed focus and dust 
protected bearings. All parts of the hand 
level are permanently fitted and cannot 
go out of adjustment. It has stabilized 
internal focusing and an interior perma 
nently mounted level vial. It is fully dust 
protected, 6'/, in. long and includes an 
attached neck cord. C.L. Berger & Sons, 
Inc., 37 Williams St., Boston 19, Mass. 


When Requesting Literature, 
Please Tell The Manufacturers 
You Saw Their Products Men- 


tioned in Civil Engineering 
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CEMENT GUN COMPANY PRE-STRESSES AND 
RESTORES EXISTING WATER TANK 


The progress picture above shows a stage of our 
repair work on a concrete water tank in New Eng- 
land. This tank was completely lined with rein- 
forced “GUNITE” to stop seepage which had 
caused serious disintegration to the exterior of 
the tank. The entire outside of the tank was sub- 
sequently chipped and existing hoop rod exposed. 


To strengthen the tank, wedges were driven 
behind the rods to take up the slack. This placed 


EMENT GUN COMPAN 


‘GUNITE CONTRACTORS 


the rods in tension and the concrete in direct com- 
pression. Wire mesh was then attached to the 
reinforcing rods and the entire tank treated with 
two inch mesh reinforced “GUNITE.” 


The use of “GUNITE” for repair and construction 
of reservoirs, bridges, buildings, etc., is illustrated and 
described in Bulletin B 2400. We will gladly send 


a copy at your request. On your letterhead please. 


MANUFACTURERS 
OF THE 
CEMENT GUN 


GENERAL OFFICES —~ALLENTOWN, PENNA.USA 





DIFFICULT 


FOUNDATION 
WORK 


e FOUNDATIONS 

@ CAISSONS 

e UNDERPINNING 

e SHEETING & BRACING 
e PILING & SHEETING 
e SHORING 

e COFFERDAMS 

e MOVING STRUCTURES 
@ SPECIAL SERVICES 


Write for 
revised catalog. 


skill. 














SPENCER, WHITE & PRENTIS, .NC. 


10 East 40th Street, New York 16 + Hammond Bldg., Detroit, Mich. 


In Canada 
Spencer, White & Prentis of Canada, Ltd. 


209 Park Bidg. 
Windsor, Ontario 


700 Bay St. 


Toronto, Ontario 





UNDERPINNING 


The Pretest Underpinning system devised and developed 
by Spencer, White & Prentis, Inc., represents the highest 
development of modern underpinning skill. 
system reduces settlement to the absolute minimum and is 
based upon sound established engineering principles. 


For pit underpi 





‘ 


This patented 


ing in simplest form or special and com- 





plicated underpinning jobs, Spencer, White & Prentis en- 
gineers will gladly assist you with their highly specialized 


2052 St. Catherine’s St., W. 
Montreal, Quebec 








103 








Photo: Courtesy of Union Pacific Railroad 
The 
Commercial 
Shearing and Stamping 
Company 


YOUNGSTOWN 1, OHIO 


COMMERCIAL 


Steel Supports 
for faster erection 


Tunnel Engineers familiar with Commercial Steel Sup- 
ports specify them over and over becouse they have 
learned from experience that erection is faster on all 
types of tunnel construction with Commercial Supports. 


Not only do they eliminate slow, cumbersome timbering 
but assure safety both during and after construction. 


Commercial Steel 
meet the variable requirements of each job. 


Consult @ Commercial Engineer on your next tunnel project 
or write for tunnel booklet for specific details. 








Tunnel Supports are tailored to 








COSTS 
RISING? 




















BIDDING 
TIGHT? 





.. . You need CONSTRUCTION COST CONTROL 


Written by construction men, and containing 
sections on: Classification of Construction Cost 
Accounts; Distribution of Costs; Control of 
Cests; Financing the Construction, and Taxes. 


CONSTRUCTION COST CONTROL IS a Practi- 
cel answer to your cost problem. 


Well illustrated and supported by charts and 
specimen accounting forms, this authoritative 
97-page, 8% x 11, sturdily bound book 
covers the complete cycle of estimating, ac- 
counting, distributing and analyzing of all 
eperational and overhead costs. A practical 
and easily applied system is fully outlined. 


gues emawen ee anewenanenewes esas wes 
| American Society of Civil Engineers 

| 33 West 39th St., New York 18, N. Y. 

Plesee send copies of CONSTRUCTION COST 
| Enclosed is check (or money order) in the amount of $ 

| Cl am) (i am not) @ member of ASCE. 
| »  ETETTTTITILI TTT TT TTT eT Tee 
Pld bcurescccossecenenesesscesastonebierees 

| Ps An tnbducneséecredeuéscenseeceseetésant 
Ane ae a State .... 

es ces ce ce es es ee ee ws es we ee 
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Included are sections on: PRELIMINARY ESTIMAT- 

ING, BUDGETING, CLASSIFICATION OF CON- 

STRUCTION COST ACCOUNTS, DISTRIBUTION 

OF ACCOUNTS, CONTROL OF COSTS, TIME 

AND MOTION STUDIES, FINANCING AND TAX 

PROBLEMS. 

Sent postpaid to ASCE Members—$4.00 

To non-members—$5.00 

To ASCE Student Chapters in quantities of 10 
or more—$3.00 each 

To colleges for textbook use in quantities of 10 
or more—$3.00 each 














Equipment, Materials & 
Methods (Continued) 


Combination Bulk Cement— 
Concrete Hauling Unit 


THE NON-AGITATING concrete hauler, the 
Dumpcrete, is a new idea for a popular 
piece of contractor's equipment. A steel 
cover with loading hatch, is now available 
which easily attaches to this lightweight 
body to convert it into a bulk cement 
hauler. Contractors with quantities of 
concrete to pour where the batching and 
mixing plant is located away from a rail- 
road siding, have found the Dumpcrete, 
with the removable bulk cement cover, to 
be fast, efficient and economical. When 
the need arises they can easily take off the 
cover and use the Dumpcrete for delivery 
and placement of concrete, as well as the 
hauling of sand, gravel, crushed stone and 
earth. Manufacturing Division, Maxon 
Construction Company, Inc., 131 North 
Ludlow St., Dayton 2, Ohio. 


Drawing Instrument 


THE “ORIGINAL LOTTER”’ parallel com- 
pass combines all the advantages of a 
straight compass, a giant bow and a beam 
compass (capable of drawing circles up to 
26 in.) all in one instrument. The con- 
struction of the drawing instrument in- 
sures automatically, parallel opening 
of the lower legs of the compass to 
whatever degree the compass legs are 
opened, without being forced to curve the 
knees of the compass. Pen and pencil 
parts, therefore, always stand in best 
position to drawing paper, i.e., 90 degrees, 
working with or without self-contained 
lengthening bars. Due to the symmetri- 
cal shanks and the splendid balance of 
weight, and in combination with the 
micromatical adjustment, the parallel 
compass is the most modern drawing in- 
strument in the world. It also has the 
famous ‘“‘geared head” construction that 
assures years of trouble free use, and will 
never fall apart. A screw on the head of 
the compass firmly locks the instrument in 
any position, so that circles of the same 
diameter can be drawn over and over again 
without any deviation. A. Partrick Com- 
pany, 9 Grove St., Westwood, N.J. 


Multiple Shot Blasting Unit 


A MULTIPLE-SHOT blasting unit, said to 
incorporate improved firing action, safety 
and dependability in a compact and light 
weight assembly, is being introduced. 
The MSA blasting unit weighs 1 Ib., 
measures 2'/. in. XK 2'/, in. & 4°/, in., is 
carried on the belt by means of a snap-on 
clip. It will fire up to 10 shots simul- 
taneously. There is no danger of acci- 
dental firing, designers point out, as the 
wiring circuit is completely insulated from 
the battery container. And because the 
unit is capacitor-operated, the full charge 
is dissipated with each shot, eliminating 
misfires. The firing plug is equipped 
with brass contact terminals. Lead wires 
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THE PILE FOR THE JOB 





Composite Piles 


For structures of certain 
types where long piling to 
meet shifting ground water 
level MacArthur wood com- 
posites are more economi- 
cal. Exclusive MacArthur 
methods assure perfect 
alignment up to 100 feet or 
more in depth. For driving 
to any desired depth com- 
posite closed and pipe piles 
are recommended to carry 
maximum designed loads. 
4,000 MacArthur composite 
concrete piles support the 
Western Hills Viaduct, Cin- 
cinnati O. 

® 
Send today for your copy of 
“Planned Piling for Founda- 
tion Construction” which tells 
of this and other MacArthur 
piles tailored for your foun- 
dation work. 


MacArthur 


CONCRETE PILE CORP. 
18 East 48th St., New York 17, N.Y. 


Boston 











New Orleens Cincinnati -« 





COMPANY 


Engineers 
Fabricators 
Erectors 





Structural Steel 
BRIDGES and BUILDINGS 


General Office 
and Shops 


PHOENIXVILLE, PA. 
Subsidiary—Barium Steel Corporation 





ome 


PHOENIX BRIDGE. 
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Equipment, Materials & 
Methods (Continued) 


are firmly held in the firing plug by spring- 
loaded retainers. When lead wires are 
inserted, and the firing plug pressed 
firmly into the battery container, a neon 
light glows at the top of the case to indi- 
cate a full charge in the capacitor. Re- 
lease sends high voltage to detonate the 
charge. Ask for Bulletin No. 0901-1. 
Mine Safety Appliances Company, Brad- 
dock, Thomas & Meade Sts., Pittsburgh 8, 
Pa. 


Centrifugal Pumps 


THE REDESIGNED LINE of horizontal, 
multi-stage centrifugal pumps for me- 
dium-pressure applications, incorporates 
modern hydraulics that give higher 
efficiency and better operation. These 
pumps, called the Class CNTA, are in- 
tended for boiler-feed, mine dewatering, 
marine, refinery and general industrial 





Class CNTA 


services to 800 Ibs. Built in 1'/s, 2, 2'/2 
and 3 in. sizes, units are available with 4, 6 
or 8 stages. The Class CNTA pump fea- 
tures a _ horizontally-split, smooth-bore 
cylindrical casing which contains the 
unit-type rotor assembly. This assembly 
is composed of the shaft, impellers, and 
channel rings, which contain the multiple- 
volute fluid passages. The entire rotor 
assembly is quickly and easily removed 
from and installed in the smooth-bore 
casing, since there are no mating ring fits 
or delicate alignment problems. A com- 
pletely balanced rotor is assured through 
modern, multiple-volute design, which 
eliminates radial thrust at all conditions of 
operation. Back to back grouping of the 
impellers neutralizes axial thrust de- 
veloped by the pressure differential across 
each individual stage. The same inter- 
stage sealing method successfully used in 
the higher pressure Class HMTA pumps is 
used in the CNTA line. This arrange- 
ment utilizes an alloy cast-iron or stain- 
less-steel piston ring around the outer 
diameter of each individual channel ring 
These hydraulic-type, step-seal rings have 
a metal-to-metal fit with the casing and 
are automatically placed under the correct 
compression when the casing halves are 
bolted together. They are highly resist 
ant to corrosion and unaffected by high 
temperatures. Ingersoll-Rand, 11 Broad- 
way, New York 4, N. Y. 





in underwater 


construction 


Tonal 
quality 
reveals 


material 


with silt 


Indicates depth 


at any point 


Please send me free details and complete de- 
' scriptive literature of the Model ES-123 Pre- 
I cision Survey Instrument. 


. Address . 


t City... 


Please state your intended use... 


Prices furnished on request. 
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Another 
foundation problem 
solved with 


\ ane 





Puyjaion River crossing 
abutment supporting 
plate girder railroad 
bridge. Cylinders were 
battered 1:6 both lon- 
gitudinally and trans- 
versally with bridge. 


\ QRILLED-IN CAISSON CORPORATION 


2 PARK AVENUE NEW YORK 16, N. Y 
‘ 









Valves and Fittings 


Complete inventory of industrial and 
commercial valves and fittings. Tube 
Turns, Dresser, Victaulic, cast iron or 
steel, forged steel, special alloys, water 
main. 





World Famous SHELDTLAY PIPE SYSTEM 


“The complete job requirements in one pack- 
age.” For fast-laying temporary and semiperma- 
nent lines for water, compressed air, and other 
services. The “package” includes prepared pipe 
and all necessary valves, fittings, couplings and 
accessories. Write for free Speed-Lay brochure. 


SPECIALISTS IN PREFABRICATED PIPING 


Albert Pipe Supply Co. Inc. 


BERRY AT N. 13th ST., BROOKLYN 11, N. Y. + EVergreen 7-8100 





PILING—Sheet Piling—light weight + Tubular 
—o!l sizes 

PILE SHELLS—Spiro!l Welded, Hel-Cor, 
Riveted, CAISSONS 

PILE FITTINGS—All types ond sizes for steel 
end wood, cast steel and iron points. 

Plates and shoes cast steel and 

malleable iron sleeves 
CULVERTS—Corrugoted, Spiral or 

Riveted Steel 





Pipes, Valves & Fittings 
For the Nation! 





Equipment, Materials & 
Methods (Continued) 


Rust Preventative 


PENETROL, USED for over fifty years in 
bulk by major steel, marine and bridge 
builders as a fine rust preventative, is now 
available in handy and efficient 12 oz 
aerosol dispensers. It not only quickly 
and easily removes rust, but when sprayed 
on rust covered metal, joins with the rust 
to stop rust. This is the time saving fea- 
ture of Penetrol, since the rust does not 
have to be removed. Oil paiuts, oil 
enamels, varnishes, and many synthetic 
coatings may be applied over Penetrol. 
It is used extensively for spraying on farm 
implements, trucks, and tractors to stop 
rust before storing for the winter or leaving 
outdoors for long periods of time. Also 
excellent om screens, gratings, gates, 
grills, railings, etc., where rust is a con 
tinual problem. Reynolds Industries, 
Inc., 4500 Euclid Ave., Cleveland 3, Ohio. 


Reversible and Replaceable 
Cutter 


OF INTEREST to operators of clamshell 
buckets in the excavating and heavy re- 
handling field, is a reversible and replace- 
able cutter recently announced. The unit 
replaces the old type, one piece tooth 
presently used Similar in principle to the 
two-part tooth used so successfully in 
draglines and trenchers, the new tooth 
consists of a base which is permanently 
attached to the scoop, or lip, in the usual 
manner, and a reversible and renewable 
tip which fits intoa slot and wedges itself 
into the base. Replaced in a fraction of 
the time required to install old style 
teeth, the unit not only reduces costly 
shut-down time but further effects savings 
by requiring only the replacement of that 
portion of the tooth which wears out 
Bucket Dept., Blaw-Knox Company, 
Farmers Bank Bldg., Pittsburgh 22, Pa. 


Liquid Level 


A LIQUID LEVEL for attachment to the 
Adnun black top paver, is announced 
This device gives positive leveling control 
for black top paving and the spreading of 
aggregate. It permits leveling up old road 
and will allow accurate correction for any 
slope at any station. It can hold a level 
grade without modifying the desired 
crown and will level up old shoulder and 
blend the course into an old crown. This 
simplifies the straightening up of old and 
wavy road by simple adjustment. All of 
this is made possible by the fact that the 
Adnun cutter bar screed is all in one piece 
and can be raised and lowered as a unit. 
The Adnun liquid level consists of reading 
glasses mounted vertically on the cutter 
bar supports. As these glasses are di- 
rectly connected to each other the angle or 
movement of the cutter bar immediately 
affects the bubble in the reading glasses. 
This assures visual control of the level of 
the cutter bar at all times. The Foote 
Company, Inc., Subsidiary of Blaw-Knox 
Company, Nunda, N.Y. 
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Imperial 


TRACING CLOTH 





e The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


Imperial 


+, TRACING - 
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~ 
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Equipment, Materials & 
Methods (Continued) 


Excavator and Truck Crane 


; 


A STANDARD AND HEAVY duty */, yd 
excavator and 20-ton truck crane, featur 
ing power actuated drum clutches, direct 


right angle drive, optional hydraulic 
coupling and the new foundation borer 
attachment, has been announced. Oper 


ated by direct, extra-sensitive manual con 
trols, the Gar Wood 75 uses the engine’s 
power to engage the heavy duty clutches 
Gar Wood’s exclusive right angle drive, 
transmitting power through a universal 
coupling for alignment, 


lasting reduces 





Model 75 


fuel consumption by insuring the smooth 
est possible flow of power and eliminates 
the maintenance, and back 
lash problems of chain drives. An op 
tional hydraulic coupling absorbs the shock 
loads of rugged excavation and combined 


noise, slac k 


with the power actuated clutches and 
direct drive, retains the ‘“‘feel’’ for the 
smoothest crane performance Com 


pletely convertible in the field to shovel, 
crane, dragline, clamshell, trench hoe or 
pile driver, the Gar Wood 75 is also avail- 
able as a completely convertible, factory 
installed foundation borer. This attach- 
ment which combines belling and boring 
into one operation has had wide acceptance 
in defense plant construction as it makes 
possible the use of cheaper, faster unrein- 
forced footings. Other features include: 
all-welded, boxed-section machinery deck 
providing strength without dead weight; 
self-cleaning, non-clogging crawler tracts 
that reduce maintenance by minimizing 
the number of meshing parts; worm 
drivea boom hoist with safety lock for 
absolute safety to men and machines; 
non-swaying, hooked conical rollers run 
ning in a double-flanged path; and effort 
less, instant vacuum controls for steering 
and dipper trip. In addition to the 
standard duty and heavy duty basic 
machines, the Gar Wood 75 is offered as a 
20-ton truck crane, mounted on a rugged 
6x6 or 6x4 chassis designed to meet 
the requirements of high mobility and ex- 
tremely heavy service 
tries, Findlay Division, Findlay, Ohio. 


When Requesting Product Infor- 
mation Please Mention Civil 
Engineering 


Gar Wood Indus- | 
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Performance telis...and since 1907 preci- 
sion-engineered LEUPOLD instruments have 
been used the world over. When you use 
LEUPOLD Levels you are assured of the 
greatest accuracy modern research and 
monufacturing can produce —plus time- 
saving convenience and versatility which 
no similar products can give. 





LEUPOLD HAND LEVEL | 


Accuracy and convenience in a small pack- 
oge! This practical, easy-to-use Level meas- 
vres 5% inches overall length with % 
inch outside diameter. Exclusive LEUPOLD 
bubble magnifier adjusts internally to the 
user's eye, eliminating constant refocusing. 
Sealed against dust and moisture. Fur- 


nished in handsome saddle leather case. 
$11.70 | 





LEUPOLD ABNEY LEVEL” 


Exclusive potented design permits chang- ¥ 
ing scales without removing and reversing 
the frame. Thumb screws hold all scales in” 
milled slide, and any scale can be quickly 
superimposed on others for immediate use. 
Bubble magnifier adjusts internally to 4 
the user's eye, eliminating the need fo re- | 
focus every time the Level is removed from 7 
its case. Thumb nut index arm adjustment * 
provides micrometer accuracy. Radius of 
arc, 13% inches. Overall length, 6% inches! J 
Furnished in heavy leather case with bell 4 
loop. Four scales available: per cent, topo- z 
graphic, degrees or chainage corrections. | 
MODEL A (Choice of any 2 scales) $27.50 
MODEL B (Choice of any 3 scales) $30.00 


THIS COUPON TODAY 











NIAIL 








Encloesd is [Jcheck or (Jmoney order for $_____. 8 
Please send the LEUPOLD Level checked below. s 
_The HAND LEVEL @ $11.70 . 

- __The ASNE¥ Model A @ $27.50 $s 
—_____Model B @ $30.00. (List choice of scales 3 
Send literoture on CJLEVELS C] COMPASSES. a 
NAME : 
ADDRESS. ° 
7 

a 


CiTy. ZONE___STATE 


LEUPOLD & STEVENS 








INSTRUMENTS, Inc. 


PORTLAND 13, OREGON 
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IRVING 


ALUMINUM 


GRATING , 


Irving Aluminum Grating 
is the solution where 
t Strength and very Light 3 
Weight are wanted. Spark 
Proof. Rust Proof. 

; For Further Information ; 
Write For Booklet 


7 

















IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 








OFFICES and PLANTS at 
$008 27th St., Long Island City 1, N.Y. 
1808 10th St., Oakland 20, California 















| 


| 


| Houston * Los Angeles - Philadelphia - San Francisco 


"ABSORPTION 
PROCESS 


ELS 


|| OL 





CONCRETE 
FLOORS 


- TOUGHER 
“UNIFORMLY HARDER | 
-LONGER-LASTING = 


Find out how the “Absorption Proc- 
ess" creates maximum density and 
greater strength over the entire con- | 
crete floor surface area. 

Remember: Kalman as a national 
organization handles the complete 
floor installation, with trained crews, 
and takes full responsibility. 

WRITE FOR FREE BOOKLET! 
KALMAN FLOOR CO., INC. 
110 East 42nd Street, New York 17, N. Y. 
Beston - Charlotte « Chicago * Cleveland - Dayton * Detroit 
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Literature Available 


EXCAVATOR OPERATION AND MAINTE- 
NANCE—A 32-page publication titled, 
“Ways to Make Your Excavator Work 
Harder—Live -Longer,”’ covers subjects 
close to any excavating man’s purse. The 
time tested rules of excavator and crane 
operation and maintenance are listed and 
explained along with some new slants and 
tips on operation, lubrication, adjustments 
and preventive maintenance in the illus- 
trated, two-color booklet. Bucyrus-Erie 
Co., South Milwaukee, Wis. 


AIR CONDITIONING FOR CRANE CABS 
A 24-page, illustrated bulletin describing 
a complete line of crane cab coolers and 
conditioners is available. Designed to 
maintain comfortable working conditions 
and to supply clean, pure air under virtu- 
ally all atmospheric and temperature 
variations, Dravo crane cab coolers and 
conditioners are now available in several 
models to meet every requirement. 
Included in the bulletin are complete 
specifications for the various models and 
suggestions on where and how to use 
them. Ask for Bulletin No. 1301, Dravo 
Corp., Air Conditioning and Combustion 
Dept., Dravo Blidg., Fifth and Liberty 
Aves., Pittsburgh 22, Pa. 


GENERAL PurRPOSE Motors—Construc- 
tion features, ratings and dimensions of 
open drip-proof (Type AP) and splash- 
proof (Type APWW) squirrel-cage induc- 
tion motors in ratings of '/, to 100 horse- 
power are described in a bulletin. The 
motors are available with many special 
modifications such as totally enclosed, 
vertical mounting, flange mounting, and 
multi-speed construction. Allis-Chalmers 
Mfg. Co., 1187 S. 70th St., Milwaukee, 
Wis. 


CraNE Horst Controt—An 8-page 
booklet describes an a-c crane hoist con- 
trol, Load-o-matic. In addition to the 
simplified operation explanation, other 
sections cover construction, mounting, 
and performance characteristics Six 
sets of motor speed-torque curves show 
how Load-o-matic control compares with 
other forms of crane control in combination 
with wound-rotor induction motors 
Associated equipment such as the master 
switch, resistors, holding brake, and the 
contactors, are illustrated and described. 
Ask for booklet, B-5417, Westinghouse 
Electric Corporation, Box 2099, Pitts- 
burgh 30, Pa. 


a-c 


MAINTENANCE Gurpe—<An illustrated 


maintenance guide for No. 12, No. 112 
and No. 212 motor graders has been 
released. The 24-page, cartoon-type, 4 


color pamphlet points out that 99 percent 
of all Caterpillar motor graders are still 
at work and then goes on to explain that, 
despite quality and maximum service, 
life of the motor grader depends upon 
care given by its operator. The sketches 
and text then detail various adjustments 
that may be made, cautions to be taken 
in servicing and tips on such points as 
tire care. Caterpillar Tractor Co., Peoria, 


Ill. 











LEFAXx xx 


POCKET SIZE TECHNICAL 
© DATA BOOKS $1 EACH 


Printed on loose leaf, six hole, 634" 
x 334” bond paper, each book con- 
tains about 140 pages of technical 
data, presenting condensed, accurate 
and essential data for the student, en- 
gineer, technical worker and business 
man. 


eee 
Architecture Transformers, 
Home Heating Relays, Meters 
Illumination Hydraulics 


Surveying 
Mech. Drawing 
Machine Design 
Machinists’ Data 
Piping Data 
Surveying Tables 
Trig-Log Tables 


Electrician's Data 


Air Conditioning 
General Math. 
Math. Tables 
Physics 


Chemical Tables Metallurgy 
Metals Analytic 
Gen'l. Chemistry Chemistry 
Reinforced Highway | 
Concrete ngineering 
Building Mechanics of Materials 
Construction Power Trans. Mach’'y. 
Radio Thermodynamic Tables 


Television & FM & Charts 
Electricity, AC Phys. & Thermo- 
Electricity, DC ynamic Data 
AC Motors and Phys. & Org. 


Generators hemistry 





e! 
e | 
e | 
e ' 











Room * 

Write for FREE Catalogs (over 2000 listings}, P 

See for yourself how helpful LEFAX can be to . 
you. Send $1 for each book, or $5 for any six 

books listed above, to: CABLI 
LEFAX, Dept. CIV-11 Philadelphia 7, Pa. 

aces 








TIDE GATES 





Fig. B-68. Type M (Circular) Gate 


Available in all standard 
pipe sizes. Bulletin No. 69 
describes them fully. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 
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BUCKET LADDER 


DREDGES 


for 


SAND—GRAVEL 


e@ SCREEN PLATES 
e BUCKET PINS 
e SAND PUMPS 
e YUBA JIGS 





YUBA MANUFACTURING CO. 


Room 716 - 351 California Street 
San Francisco 4, Calif. 


CABLES: Yubaman, San Francisco 


Shawdarbco, London 


oth MTT 3 
PRESSURE CONCRETE CO. 


gives cement 
greater utility, 
versatility! 














FOR REPAIRING: Reservoirs, Dams, 
Filter Plants, Sewage Disposal Plants, 
Tanks, Stadiums, Bridges, Sea Walls, 
Breakwaters. 


FOR LINING: Reservoirs, Swimming 


Pools, Tunnels, Sewers, Pipe, Con- 
crete, Brick and Steel Tanks, Stacks, 
Bunkers, Irrigation Ditches. 


FOR CONSTRUCTING: New Tanks, 
Stacks, Piles, Sidewalls and Roofs, 


Steel Encasements. 


Write for 48-page illustrated booklet 
showing “GUNITE” at work. 


PRESSURE CONCRETE CO. 


NEWARK 5, N. J. CHICAGO, ILL. 
193 Emmet Street 33 No. Le Salle Street 

CHARLOTTE, N. C. FLORENCE, ALA. 
Liberty Life Bidg. So. Court Street 
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Literature Available 
(Continued) 


INDUSTRIAL GEARS—A 4-page folder, 
the first of its kind illustrating industrial 
and construction machinery driven by 
engines equipped with S-N industrial 
reduction gears, has been issued. It 
shows a few of their many possible ap- 
plications including bridge-raising, pump- 
ing, dredging, quarrying, ditching, and 
sand pit dragging. The Snow-Nabstedt 
Gear Corporation, 222 Welton St., Ham- 
den, Conn. 


CONCRETE CURING PapEeRS—Rein- 
forced, waterproof papers meeting federal 
specifications are described in a colorful 
illustrated folder. Included are sugges- 
tions for re-use of these extra strong 
concrete curing papers for other construc- 
tion needs. Angier Corporation, Fram- 
ingham, Mass. 


Sor. SAMPLING—A comprehensive bul- 
letin on the science of soil sampling, is 
offered. The bulletin represents a com 
plete collection of data and information 
about soil sampling techniques accumu- 
lated during the past 33 years by the com- 
pany. Modern sampling techniques are 
discussed along with recommendations as 
to correct tools and accessories best suited 
for economical recovery of samples 
Acker Drill Company, Inc., Scranton 3, 
Pa. 


CopyFLEX Process—An 8-page, two- 
color booklet describes the Bruning Copy- 
flex process which is a quick, clean and 
odorless method for making 
practically anything drawn, written, typed 
or printed. Ask for Booklet A-2008 
Charles Bruning Company Inc., 125 North 
St., Teterboro, N. J. 


copies of 


PROTECTIVE COATING—A 20-page book- 
let on Dum-Dum Masonoc, heavy ‘“‘self- 
healing’’ protective coating, is available. 
Large illustrations showing restoration 
and protection of nineteen different types 
of masonry structures against attacks of 
wind, weather, fumes and heat constitute 
the greater portion of the book. Several 
“before-and-after” photos graphically 
demonstrate the material’s possibilities 
in masonry restoration. A description of 
the application methods used by experi- 
enced Dum Dum appliers is included. 


The Arco Company, 7301 Bessemer 
Ave., Cleveland 27, Ohio 
PRESTRESSED CONCRETE FLOOR AND 


A copy of the 1952 catalog 
concrete floor 
and roof available Special 
features include: diagrams showing how 
Flexicore slabs are used with all types of 
construction; a simplified load chart; 
an explanation of how prestressing Flexi- 
core slabs permits heavier loads on longer 
clear spans; new ways to install heating 
systems, including hot water radiant and 
a warm air split system that combines 
circulating air with a radiant floor 
The Flexicore Co., Inc., 1932 East Monu- 
ment Ave., Dayton 1, Ohio 


Roor SLABS 
on Flexicore prestressed 


slabs is 





Lifetime 
PRECISION 








WILD N-II 


PRECISE LEVEL 


The modern Engineer's Tilting 
Level, of Swiss design, 
for universal application 


@ Telescope magnification either 
24X or 28X. Stadia lines 1:100. 
Coated lenses. Peep sights. 
Built-in sun shade. 


@ Tubular level observed thru 
famous Wild coincidence prism 
system. Bubble ends matched 
to an accuracy of 1”. Twice as 
fast as centering open 
level vial. 


@ Spirit level and telescope 
rotatable about optical axis. 
Adjustment readily checked 
from one station, eliminating 
backsight. 


@ Price $288.75 incl. “lunch box” 
carrying case. 


Tripod Vila, fixed legs, $38.00 
Tripod Vilb, extension legs, $52.25 


F.O.B. B'klyn, N.Y. Delivery from stock. 


Write or phone for Bkit CE 7 


Complete repair & servicing facilities 
by factory specialists. 


HENRY WILD 


SURVEYING INSTRUMENTS SUPPLY CO 


26 COURT ST., BROBKLYN 2. N.Y. TRiangle 5-06 
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HARDWOOD 


STAKES 


Vv 6 Standard Models to 


Choose from 
Vv Priced Right 
Vv Prompt Shipments 
Vv Any Quantities 
8 in. to 36 in. 


Vv Price list sent on request 


Vv Lengths 




















ANGELINA HARDWOOD 
SALES COMPANY 


P.O. Box 1020 Lufkin, Tex. 
Phones — LD-9, 165, 170 





EXPLORATION 
Mining 
Oil Structure 
Water Supply 


GEOPHYSICS 

Dam and Foundation 
studies 

Excavation estimates 

Outlining sulphide ore de- 
posits 

Placer and bed-rock map- 
ping 

Structural contouring 


A world-wide service using latest 


seismic, gravity, and 


magnetic 


electrical methods. 


INTERNATIONAL 
GEOPHYSICS INc. 


J. J. Jakosky, President 

1063 Gayley Avenue 

Los Angeles 24, Calif. 
Established 1928 
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Literature Available 
(Continued) 


SorTENER BuULLETIN—A re- 
bulletin on sodium 


ZEOLITE 
vised edition of the 
zeolite softeners, known as Publication 
4520-A, has just been issued. The 
bulletin gives a detailed explanation of 


zeolite water softening, including a 
glossary of terms used in the process, 
data for laying out a zeolite softening 


plant, 
equipment, the selection of zeolite ma 
terials and a detailed description of the 
four stages of operation of a sodium 
zeolite softener. A complete* description 
of the hydromatic single control valve is 
included. Cochrane Corporation, 3107 
N. 17th St., Philadelphia 32, Pa. 


GENERAL Line CataLoc-—A general 
line catalog which provides a handy digest 
of all its current models, has been issued. 
The catalog, Book No. 2373, includes 
photographs and brief descriptions and 
applications of sixteen models of Link- 
Belt speeder equipment. Of particular 
interest is the listing of ‘‘master books” 
which contain complete data on each 
model to augment the thumbnail descrip 
tion contained in this general line catalog 
Link-Belt Speeder Corporation, 1201 
Sixth St., S. W., Cedar Rapids, Iowa 


Mororizep Heap PuLLey—A booklet 
featuring the Schrock motorized head 
pulley is offered. The booklet describes 
the pulley, tells where it’s used, lists dis 
tinct advantages and shows typical instal 
lations. A belt speeds and pulley diam- 
eter table is also included. Yuba Manu- 
facturing Co., 351 California St., San 
Francisco 4, Calif. 


ConcrReTE Pree Coatinc—Bulletin R-2 
describes completely the properties and 
uses of Rexon Coating No. 2, a chemi 
cally resistant concrete pipe coating 
Specifically developed to protect concrete 
pipe against the chemical attack of sewage 
and industrial wastes, Rexon Coating No. 
2 is virtually inert to all acids, alkalies, 
oils and solvents. Full details on the 
characteristics, working properties and 
methods of application of this air drying, 
self-vulcanizing coating are given in the 4- 
page, two color folder. Hamilton Kent 
Mfg. Co., 225 Gougler Ave., Kent, Ohio 


GEAR QuaLity Data—A paper which 
clarifies the data required to specify and 
test spur and helical gears, is offered in 
“A Practical Approach to Gear Quality.”’ 
It refers to the standards developed for 
fine-pitch gears (20 D. P. and finer), but 
the ideas are applicable to gears of coarser 
pitch as well. Some of the subjects covered 
by the paper include specifications for 
gears, a definition of and discus- 
sion of backlash, the analytical errors, and 
active versus inactive profiles. The paper 
is illustrated with several charts and dia 
grams which help to explain the principles 
involved. Eastman Kodak Company, In- 
dustrial Optical Sales Div., Rochester 4, 
N. Y. 


“class” 


the factors governing the size of | 








| GaWwanier 


thie 
[ Gonplent | 


‘Cy, 


Greater economy, greater 
speed of installation, 
greater flexibility in op- 
eration, greater success on 
all kinds of jobs in remov- 
ing surrounding ground 
water — enabling you to 
handle the wettest work 
with greatest profit. 


Write today for''Complete’’catalog Dept. ER 


COMPLETE MACHINERY & 
EQUIPMENT COMPANY, INC. 


36-40 11th STREET 
LONG ISLAND CITY, N. Y. 
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CONTRACTORS 


for 
DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


Sixty years of successful experience, backed 
by superior equipment and ample financial 
resources, constitute your best possible 
assurance of satisfactory service. Estimates 
submitted promptly on request. Manufac- 
turers, also, of Diamond Core Drilling Machines 
and complete accessory equipment. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 
New York - Philadelphia - Pittsburgh 
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PROCEEDINGS 
AVAILABLE 





The printed as 


following 
Proceedings Separates, may be ordered 
on the basis of summaries given in this 
and previous issues of CrviL ENGINEER- 
we. Discussions of these papers will be 
received, as in the past, for a period of 


papers, 


Summarized in Earlier Issues 


119. Thin-Walled Members in Combined 
Torsion and Flexures, by Warner Lansing. 


120. Surface Water Wave Theories, by 
Martin A. Mason. 


121. Rate of Change of Grade per Station, 
by Clarence J. Brownell. 


122. Engineering Aspects of Diffraction and 
Refraction, by J. W. Johnson 


D-59. Discussion of Paper, Limit Design 
o@ Beams and Frames, by H. J. Greenberg 
and W. Prager. 

D-65. Discussion of paper, National Topo- 


gaphic Mapping, by W. E. Wrather. 


D-71. Discussion of Paper, Rectification of 
the Papaloapan River in Mexico, by Reynaldo 
Schega. 


123. Long-Period Waves or Surges in 


Harbors, by John H. Carr 


124. Influence Lines by Corrections to an 
Assumed Shape, by James P. Michalos and 
Edward N. Wilson 


125. Torsion of Plate Girders, by F. K. 
Chang and Bruce G. Johnston 


126. Variation of Wind Velocity and Gusts 
vith Height, by R. H. Sherlock 


D-53. Discussion of Paper, Wedge-Beam 
Framing, by Arsham Amirikian. 
D-72. Discussion of Paper, Design of 


Large Coal Bunkers, by Paul Rogers 


Third Notice 


127. Stresses in Deep Beams, by Li Chow, 
Harry D. Conway, and George Winter. 


128. Horizontally Curved Box Beams, by 
Charles E. Cutts. 
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five months following the date of issue. 
A summary of each paper appears in 
several consecutive issues; other titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 112. 


129. Analysis of Arch Dams of Variable 
Thickness, by W. A. Perkins. 


130. Underground Corrosion of Piping, by 
R. A. Brannon. 


131. The Allegheny Conference—Planning 
in Action, by Park H. Martin. 


132. Specifications for Structures of a 
Moderate Strength Aluminum Alloy of High 
Resistance to Corrosion, Progress Report of 
the Committee of the Structural Division on 
Design in Lightweight Structural Alloys. 


D-66. Discussion of Paper, Lateral Forces 
of Earthquakes and Wind, by a Joint Commit- 
tee of the San Francisco Section of ASCE, and 
the Structural Engineers Association of North- 
ern California. 


Second Notice 


133. Uplift in Masonry Dams: Final Re- 
port of the Committee on Masonry Dams of 
the Power Division, 1951. Essentially a digest 
of information and practice, this report is pre- 
sented as a statement on foundation uplift. 
Information aiding the designer to arrive at 
adequate assumptions as to uplift effects in 
dams is important. Prospects of alleviating 
the scarcity of this information in the neat 
future are not very promising. However, 
available data are held to be adequate to war- 
rant a report on this phase. (Available July 
1.) 


Solution of an Hydraulic Problem by 
Analog Computer, by R. E. Glover, D. J. 
Herbert, and C. R. Daum. This paper dis- 
cusses the general conditions of the problem of 
flow distribution in a network of estuarine 
channels to which an analog computer model 
was applied. After developing the analog re- 
quirements, the model is described with empha- 
sis on the electronic circuit that provides the 
required square-law resistance. The equations 
correlating electrical and hydraulic quantities 
from the basic electrical and 
Finally, the methods 
boundary conditions 
(Available 


134. 


are developed 
hydraulic relationships. 
by which the required 
discussed, 


were duplicated are 
July 1.) 
135. Application of Electronic Flow Rout- 


ing Analog, by Max A. Kohler. The Weather 
Bureau's electronic streamflow analog is shown 
to be an effective device for the preparation of 


; D-79. Discussion of Paper, Stage Predic- river forecasts where the Muskingum storage 
tions for Flood Control Operations, by Ralph equation is applicable. It is equally adaptable 
E. King. to the routing of flow from point to point along 
the stream or to the direct routing of effective 

D-80. Discussion of Paper, Mississippi rainfall (runoff). The basis for the circuit em- 
River Valley Geology Relation to River ployed in the analog and the methods of operat- 
Regime, by Harold N. Fisk. ing the equipment is discussed briefly. The 

INSTRUCTIONS 


to avoid unwanted duplication. 


tember 30, 1952, without charge. 
combination of both. 


5. Discussions of each paper, 


established annual subscription rates. 


1. Papers are to be ordered by serial number. Please keep record of Separates you have ordered 


2. Any ASCE member may order a total of 40 copies of papers during the fiscal year ending Sep- 
These may be duplicates of the same paper, separate papers, or a 


3. Members’ accounts will be charged at 25¢ each for orders exceeding 40 copies in a fiscal year. 
Charges for excess copies or for subscriptions will be included on the 1953 dues bills. 


4. Non-members of the Society may order copies of Proczepincs papers by letter with remittance 
of 50¢ per copy; members of Student Chapters 25¢ per copy. 


with author’s closure, also will be published as a Separate and 
must be ordered in the same manner as other Separates, except that no charge will be made for the 
discussions of a paper previously ordered. The order form will list available discussions of papers. 
ppm will be numbered to agree with the basic paper. 


py - hey for all Separate papers, including their Discussions, I any calendar y y be entered 
at the following annual rates: Members of ASCE, $3.00 (beg! january 1, 1952, "Ss. 00), members of 
Student Chapters, $5.00, non-members, $10.00, plus foreign postege of $.75, libraries, $5.00. 
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basis for a circuit design that would make ana- 
log routing applicable to virtually all cases 
(Available July 1.) 


is also discussed. 


136. Steady-State Forced Vibration of 
Continuous Frames, by C. T. G. 
method of analysis is described for the steady- 
state forced vibration of 


Looney. A 


continuous frames. 
All members are considered as simply supported 
and the end slopes found by means of harmonic 
analysis. The geometrical discontinuity with 
adjacent members is corrected by periodic end 
moments by means of a distribution procedure. 
Adapted to this analysis, the distribution pro- 
cedure is an analytical tool familiar to most 


structural engineers. (Available July 1.) 


D-75. Discussion of Paper, Base Course 
Drainage for Airport Pavements, by A. 
grande and W. L. Shannon. The original 
paper, published in June, 1951, described 
observations on a number of airfields, illustrat- 
ing the principal causes for the saturation of 
base courses of airfield pavements. Discussers 
Edward S. Barber, D. P. Kyrnine, and 
A. Casagrande and W.L.Shannon. (Available 
July 1.) 


Casa- 


are: 


D-76. Discussion of Paper, Model Tests 
Using Low-Velocity Air, by James W. Ball. 
The original paper published in June, 1951, pre- 
sented the use of low-velocity air testing to 
solve flow problems pertaining to hydraulic 
David W. 
(Available July 1.) 


conduit systems. Discussers are: 
Appel and James W. Ball 


First Notice 


137. Construction of the Delaware 
Memorial Bridge, by Homer R. Seely. This 
structure, crossing the Delaware River about 
two miles south of Wilmington, Del., and 
forming the southern gateway to the New 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


33 W. 39 ST., NEW YORK 18, N.Y. 
Enter my order for Separate PROCEEDINGS Papers which I have circled below: 


Paper No. 119 120 121 122 D-59 D5 D-71 123 124 125 126 
D-53 D-72 127 128 129 130 131 132 D-66 D-79 D-80 133 134 
135 136 D-75 D-76 137 138 139 140 M41 D-86 D-87 D-92 D-96 
D-100 


If more than one copy of a paper is desired, indicate here 





Jersey Turnpike, takes its place as the world’s 
sixth bridge in order of length of suspended 
The paper outlines the legislative 
leading up to the construction and 
briefly describes the building of the founda- 
tions. The procedures followed in spinning 
the cables and the erection of the super- 
structure are explained in more specific detail. 
August 1.) 


span. 
steps 


(Available 


138. The Value and Administration of a 
Zoning Plan, by Huber Earl Smutz. The 
first half of the twentieth century has witnessed 
more beneficial progress than any other given 
period in the history of civilization. Un- 
doubtedly the outstanding civic development 
during this half century has been the remark- 
able development and spread of city planning 
and zoning, particularly comprehensive zon- 
ing, in American cities. (Available August 1.) 


139. Nonlinear Electrical Analogy for Pipe 
Networks, by Malcolm S. Mcliroy. The 
labor involved in solving the simultaneous 


head-loss equations for a pipeline network is 
eliminated by an electric network analyzer 
composed of special nonlinear resistors. 
Analogies hydraulic and electric 
quantities are explained, and values of useful 
constants are tabulated. Accuracy of the 
procedure is shown to be satisfactory. Results 
of analyzing a network by means of the non- 
linear circuit are compared with 
results of rigorous algebraic solutions. (Avail- 
able August 1.) 


between 


electric 


140. Irrigation Water Rights in the Humid 
Areas, by Howard T. Critchlow. In the 
eastern part of the United States, and es- 


pecially in New Jersey, the practice of supple- 
mental irrigation has been growing, resulting 
in increased competition for the use of water 
for all purposes in large centers of population 
and industrial development. To deal with 


this subject, the paper is divided into two 
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parts—general description of present practice 
and water rights. (Available August 1.) 


141. Effect of Entrance Conditions o 
Diffuser Flow, by J. M. Robertson an¢ 
Donald Ross. Flow studies of conical diffuser; 
of 5-, 7'/s-, and 10-deg total angles preceded 
by 20-, 5-, and 9-dia lengths of pipe are re. 
ported. Diffuser-area ratio was found to k 
the major geometric parameter governing the 
shape and extent of the boundary layer, an 
the initial boundary layer thickness was foun 
to be as important as the diffuser angle. |; 
is concluded that the only consideration 
affecting choice of diffuser geometry is the 
prevention of separation. Results are applied 
to the design of a large high-speed 
tunnel. (Available August 1.) 


water 


D-86. Discussion of Paper, Ground-Wate; 
Phenomena Connected with Spreading, by 
Paul Baumann. The original paper, pub 
lished in August 1951, described conservation 
by the diversion of clear stream flow to off. 
channel areas as practiced in Los Angeles 
County, California. Discussers are: David 
K. Todd, Max Suter, D. P. Krynine, an¢é 
Paul Baumann. (Available August 1. 


D-87. Discussion of Paper, Sewage Rec- 
lamation by Spreading Basin Infiltration, by 
Ralph Stone and William F. Garber. The 
original paper, published in September 1951, 
discussed a field study at two test installations 
located at Whittier and Azusa, Calif. Dis. 
cussers are: R. B. Krone, J. F. Thomas and 
Harvey F. Ludwig; A M Rawn and F. R 
Bowerman; and Ralph Stone and William 
F. Garber. (Available August 1.) 


D-92. Discussion of Paper, Experimental 
Investigation of Fire Monitors and Nozzles, 
by Hunter Rouse, J. W. Howe, and D. E. 
Metzler. The original paper, published in 
October 1951, described the design of a fixed 
monitor, a portable monitor, and a nozzle 
that wili reduce flow turbulence to a practicable 
minimum. Discussers are: G. Halbronn; 
Pierre Oguey, and Marcel Mamin and Frangois 
Baatard; John H. Arnold; and Hunter 
Rouse, J. W. Howe and D. E. Metzler. 
(Available August 1.) 


D-96. Discussion of Paper, Surface Curves 
for Steady Nonuniform Flow, by Robert B. 
Jansen. The original paper, published in 
October 1951, presented a rapid method of 
determining the water surface curve for steady, 
varied flow in a prismatic open channel 
Discussers are: Ivan M. Nelidov, J. C. 
Stevens, Maurice Bishap and H. E. Babbitt, 


K. C. Wu, J. Pietrkowski, and Robert B. 
Jansen. (Available August 1.) 
D-100. Discussion of Paper, Forced Vibra- 


tions of Continuous Beams, by Edward 
Saibel and Elio D’Appolonia. The original 
paper, published in November 1951, pre- 
sented the determination of the forced oscilla- 
tions of a continuous beam caused by an 
exciting force. Discussers are: W. H. Hopp- 
mann, and Edward Saibel and Elio D’ Appo- 
lonia. (Available August 1.) 
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Professional Services 


Listed alphabetically by states 











EWIN ENGINEERING 
CORPORATION 


Design and Construction 
Investigations, Reports, Appraisals, Esti- 
mates and Management —— Port 
Facilities, Foundations, Industrial Plants, 

idges and Structures. 
P. O. Box 361 Mobile 3, Ale. 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Problems of Transportation, Subsqueous 
Vehiculer Tunnels, Rock Tunnels, Utility 
Tunnels, Bridges, Grade Separations, 
Highways, Airports, Traffic Studies, 
Perking Problems, Waterfront & Harbor 





tructures 
Complete Material, Chemical and Soils 
ratories 
New Orleans, Le. 
Mobile, Alabama Houston, Texas 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, ood and 
erosion control, river basin development 
planning, dems and their foundations, tun- 
nels, marine structures, valuetions, rates. 


28 Brookside Drive, San Anselmo, Calif. 








DAMES & MOORE 
Soil Mechanics Engineering 
General Offices 
816 West Fifth Street 
Los Angeles 17 


Regional Offices in 


Los Angeles . Sen Francisco - 
Seattle . New York 


Portland 


KIDDER & THOMA 
Cadastral Engineers 
Large Scale Cadastral Surveys 
Riparian Rights, Boundary Locations 
Preparation for Trial of Suits 
Consultations 
Joseph C. Thome 
4811 Blagden Avenue, N. W. 
Washington 11, D. C. 





DUVAL ENGINEERING & 
CONTRACTING CO. 
General Contractors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Floride 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 
Tunnels, Highways, Airports, Traffic, 
Foundations, Buildings, Reports, 
Investigations, Consultations 


1615 duPont Building Miami, Floride 





ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louls R. Howson Donald H. Maxwell 
Consulting Engineers 
Weter Works, Sewerage, Water Puri 
fication, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 


20 North Wacker Drive, Chicago 6, Ill. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerese 
Power Development Water Systems 
Traffic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 
805 East Miller Street 
Springfield, Iilinois 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 
Airports — Drainage — Electric Power 
Flood Control — Industrial Rate Studies 
Sewerage — Valuetion — Waterworks 
Hershey Building, Muscatine, lowe 





HAZELET & ERDAL 
Consulting Engineers 
Bridges — Foundations 
Expressways — Dams — Reports 
Monadnock Block 
Chicago 
403 Commerce Bidg., Louisville 
Dixie Terminal Bidg., Cincinnati 





EUSTIS ENGINEERING COMPANY 


FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 
Soil Borings Laboratory Tests 
Foundation Analyses Reports 

3635 Alrline Highway 
New Orleans 20, Le. 





WHITMAN REQUARDT 
AND ASSOCIATES 


Engineers 


Sewerage and Water Systems, Al ts, 
Industrial and Power Plants and er 


Structures 


Reports — Designs — Specifications — 


upervision 


1304 St. Paul Street, Baltimore 2, Md. 





ROBERTSON & ASSOCIATES 
Consulting Engineers 
Bridges—Structures, —Foundations 
Industriel Buildings & Facilities 
Highway Planning 
Investigations—Designs—Reports 
Baltimore, Md. Richmond, Ve. 





CRANDALL DRY DOCK 
ENGINEERS, INC. 


Railway Dry Docks, Floating Dry Docks, 


Basin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design, 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 
Investigations and Reports 
Dams, Reservoirs, Tunnels, 
Groundwater Supplies and Resources 
Non-Metallic Minerals 
6 Beacon Street 


’ 


oundations, 





INTERNATIONAL 
ENGINEERING COMPANY, INC. 
Engineers 
Investigetions—Reports— Design 
Procurement—field Engineering 

estic and Foreign 
74 New Montgomery St. 
Sen Francisco 5, Californie 





MAURSETH & HOWE 
Foundation Engineers 
Airports, Highways, Tanks, and 


tructures 
Offices and Eastern 
es: Associate: 
8953 Western Ave. George R. Halton 


Los Angeles 47, Calif. Newark, N. J. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control 
& Drainage, Bridges, Express Highways, 
Peving, ot Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas and 
Electric Transmission Lines 


351 East Ohio Street, Chicago 11, Ill. 





DeLEUW, CATHER & COMPANY 
onsulting Engineers 
Transportation, Public Transit and 
Traffic Problems 
Industrial Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressways, Tunnels, Municipal 
orks 
150N. WackerDrive, 
Chicago 6, Ill. 


79 McAllister St. 
San Francisco 2 





KAISER ENGINEERS 
Division of Henry J. Kaiser Company 
ENGINEER - CONTRACTOR 
investigations - Reports - Valuations 
Design - Construction 
Twinoaks 3-4600 
1924 Broadway Oakland, Calif. 





CLYDE AND ASSOCIATES 
Consulting Civil Engineers 


Soil and Foundation Engineering 
Asphalt Mix Design and Contro! 
Airport Runways and Pavement Design 


3405 Piedmont Avenue 
Oakland 11, Calif. 





O. J. Porter & Company 
CONSULTING ENGINEERS 


le 
Foundetion — — Pavements 


3757 Wilshire Bivd., Los Angeles, Calif. 
516 9th St., Secramento, Calif. 











GREELEY AND HANSEN 
Engineers 


Samuel A. Greeley, Paul E. Langdon, 
Thomas M. Niles, Kenneth V. Hill, 
Samuel M. Clarke 


Water Supply, Water Purification, Sewer 
age, Sewage Treatment, Refuse Disposal, 
ndustriel Wastes 


220 S. State Street, Chicago 4, Ill. 
HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Herze 
E. Montford Fucik Calvin V. Davis 


Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Herbor Structures, 

Soil Mechanics 


400 W. Madison St., Chicago 6, Ill. 
SOIL TESTING SERVICES, INC. 


Carl A. Metz 
Theo. W. Van Zelst 
John P. Gnaedinger 








Foundation Borings 
Field and Laboratory Tests of Soils 
nalyses and Reports 
Soil Testing Apparatus 
4520 West North Avenue 
Chicago 39, til. 





THIS 


PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 


consulting engineering firms 


operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 
Write Today For Rates. 





Additional Professional Cards 
On Pages 114 and 115 
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DUFFILL ASSOCIATES, INC. 
Censulting Engineers 


80 Boylston St., Boston 16, Mass. 


Listed alphabetically by states 


Professional Services 





A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraske 


Dems, Hydroelectric Power 
Flood Centro! 





FAY, SPOFFORD & THORNDIKE 
Engineers 


ermine! Works, Airports 
New York 





JACKSON & MORELAND 
Engineers and Consultants 
Design and Supervision of Construction 


Reports —Exeminations—Appreisals 
Machine Design —Technice! Publications 











Boston New York 
METCALF a EDDY 
Engineers 
Invest! eS Design 
M a 
Statler Building 
Boston 16 





BENJAMIN S. SHEINW ALD 
Archit al C ltant 
on 
Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 








Clark Arial Survey Corporation 


Tenogrephte Maps—Moseics— 
‘ecornaissance Strips 


E. W. Clark, President 
45075 N. Temitorial Rd. Plymouth, 
Michigan 





BLACK & VEATCH 

Consulting Engineers 

ater-—Sewege—t lectricity—industry 
Repors, —~ et of Construc- 
tion | tion and Rates 


Kansas City 2, Mo. 





4706 Broadway 





BURNS & McDONNELL 
Consulting end Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 

P.O. Box 7088 1404 E. 9th St. 


EDWARDS, KELCEY AND BECK 
Consulting Engineers 
Surveys—Reports—tconomic Studies— 
Transportation, Traffic — Design — 
Supervision — Management — Port and 

Harbor Works—Terminals—txpressways 


iNiem ‘ark 
Newark 2, N.J. New York 17, N.Y. 





PORTER-URQUHART ASSOCIATED | 


O. J, Porter & Co. 
Consulting Engineers 


Airports—Highways—Dems 
Foundetions—Stabilization—Pavements 


415 Frelinghuysen Ave., Newark 5,N.J. 
79-Ninth Ave., New York 11, “N.Y. 


CHARLES DOHN, P. E. 
Appointments Invited 
Mail Inquiry Only 


70-41 67th Place, Glendale, L. |, N. Y. 





"williem Street 


tas OE 


"Findtehi 





| HOWARD, NEEDLES, TAMMEN & 


BERGENDOFF 


Consulting Engineers 


Bridges, Structures, Foundetions 
xpress Highweys 
Administrative Services 


921 Welnut Street 


55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 





KNAPPEN.-TIPPETTS-ABBETT 
MCCARTHY 
Engineers 
Ports, Harbors, Fleod Control Irrigation 
Power, Dems, Bridges, Tunnels, 


Subweys, pm... 
Water Supply, , Reports, 
Design, Soutien, ltetion 


62 West 47th Street, New York City 


— ic, Foundations, 


SEELYE STEVENSON VALUE 
& KNECHT 


Consulting Engineers 
Manufecturing Plents 
Heavy Engineering 
Structural 
Mechanical 
101 Park Ave., New York 17, N. ¥ 





SEVERUD-ELSTAD-KRUEGER 
Censulting Engineers 


Structural Design—Supervision—Reports 
Buildings—Airports—Speciel Structures 


415 Lexington Ave., New York 17,N. Y. 





SINGSTAD & BAILLIE 
Consulting Engineers 


Ole Singstad David G. Baillie, Jr. 


a 


Investigations, Reports, Design, 
Specifications, Supervision 


24 State St. New York 4, N.Y, 





LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Water Supply, Selt Water Problems, | 


Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 





AMMANN & WHITNEY 
Consulting Engineers 
Design — Construction Supervision 
Bridges, Buildings, Industria! Plants, 
Specie! Structures, Foundations, 
Airport Facilities 
Expressweys 
76 Ninth Avenue, New York 11, N. Y. 
724 E. Mason Street, Milwaukee 2, Wis. 





CLINTON L. BOGERT ASSOCIATES 


Consulting Engineers 
yw L. Bogert ivan 
J. M. M. Greig Robert A. Lincoln 
Donald M. Ditmars Arthur P. Ackerman 
Water and Sewage Works 


Refuse Disposal adearte! Wastes 
Drainage Flood Control 
624 Madison Avenue, New York 22, 
jew York 





BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrie! Westes—Refuse 
Disposel—Municipe! Projects 
Airfields—Iindustrie! Buildings 
Reports—Designs—Estimates 
Valuetions—Laboratory Service 
110 William St., New York 7, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 

Foundetions for Buildings, Bridges end 
Dems, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 

ign and ision. 
420 Lexington Ave., New York 17, 


AP. Cor, 614, Caracas, Venezuela 
PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 


Engineers 





Annem, Bridges, La Highweys 


Traffic & Transportation Reports, 
Subways, Foundations, Harbor W. 
Valuations, Power A ok, 
Industrial Buildings 
Dams, Sewerage, Water 


51 Broadway, New York 6, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Pirnie Emest W. Whitlock 





Malcolm 
Robert D. Mitchell Carl A. Arenander 


Malcolm Pirnie, Jr. 
Investigetions, Reports, Plans 
of Construction 
and Operations 
Appraisals and Retes 
25 W. 43rd Steet, New York 36, N. Y. 





FRANK L. EHASZ 


Consulting Engineer 


Structures, Bridges, Airports, Parkweys 


Design. Supervision of Construction 
Investigations, Reports 


730 Fifth Avenue New York 19,N.Y¥. 





SVERDRUP a PARCEL, INC. 
Consulting Engineers 


Bridges, Structures and R 
Industriel and Power Plant 
neering 


prota ME sc ts 








HARDESTY & HANOVER 
Consulting Engineers 


Long Span and Movable Bridges, Haen- 
over Skew Bascule, Grade Eliminations, 
Foundations, Structures, Super- 
vision, Appraisals, and Reports. 


101 Park Avenue, New York 17, N. Y. 








THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 





ALEXANDER POTTER ASSOCIATES | 


Consulting Engineers 


Water Works, Sewerese, Dreinese. 
use Incinerator, Industriel Westes 


Ret- 
‘estes, City 


50 Church Street, New York 7, N. Y. 


FREDERICK SNARE CORPORATION 
Engineers-Contractors 
Harbor Works, ae Plants 
Dems, Docks hk 


233 Broadway, New York 7, ‘NY 





D. B. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, lavestigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 
Eighty Broad Street, New York 4, N. Y. 





JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 
Water Analysis 
Tests of Filter 
Cannon Building, Troy, N. Y. 





Additional 
Professional 
Cards on 
Preceding 
Page. 
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Professional Services 


Listed alphabetically by states 





More and More Members 


MODJESKI AND MASTERS 


Censuiting Engineers 


of the Society G. H. Randell’ JR. Glese 

. . C. W. Hanson J. Engel 

are using this Service. Desisn and Supervision of aoaume 
ls Your Card Here? Bridses, es and Foundations 

535 Filth Ave. State St. Bids. 

New York, N.Y. Herisburg, Pa. 








THE AUSTIN COMPANY 


Design — Construction — Reports 
Plant Location a 
Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle | City 
Angeles 





ALBRIGHT & FRIEL, INC. 


Consulting Engineers 
Francis S. Friel 


was. ay, ond v— —- Waste 


fatory 
121 So. Broad Street, Philedeiphie 7, Ps. 














HUNTING, LARSEN & DUNNELLS 
Engineers 
Industriel Plants — Warehouses — Com- 


Cod end Reinforced 
= Supervision— 


—* —~— 


1150 Century _ Pittsburgh 22, Pe. 





MORRIS KNOWLES INC. 
Engineers 
Water Supply and Purification 
Sewerege r= | Sewese | 


Valuations, Laboratory, City 
Planning 


1312 Park Bidg., Pittsburgh 22, Pe. 





GILBERT ASSOCIATES, INC. 





R. C. JOHNSON 
Consulting and Designing Engineer 


1226 Bull St., Columbie 1, S. C. 





WHITE, GUYTON AND BARNES 
Connitgg Cuet See ld Hydrologists 


Evaluation, Planning of New Develop- 

ments; Op and 

Advice; Legal aE, Artificial 

Recharge, Induced River Infiltration, 

Well Interference and Other Ground- 
Water Problems. 

307 W. 12th St., Austin 1, Texas 

Tel. 7-7165 























A. A. Burger F.C. Tolles F. W. Jones JUSTIN & COURTNEY 
wt. Lom, H. H. Meseley Consulting Engineers Engineers and Consultants GREER & MCCLELLAND 
a) 5. Joel B. Justin Neville C. Courtney Surveys—Design— Supervision Consulting Foundation Engineers 
Water, Sewerses, Garbage, Industria! D estic and Foreign . aad in 
Wastes - j - ams and Power Problems i 3 and Utilities engineerin 
— él ti] — —_ -_~— sampling « 
Leeder ode, ©. Nu Spnorth Bldg Hecvo Cipenty Covclegnen 412 Washington Street, Reading, Pe. sil —_— 
. —— | 121 S. Broad St., Philedelphie 7, P 2649 N. Main Houston 9, Texas 
enneay FLEMING CORDDRY - ” 98 Greenwood Ave., Montclair, 
Engineers. MICHAEL BAKER, JR., INC. 
H PA. G. G. GREULICH The Baker Engineers LOCKWOOD & ANDREWS 
yy Fy Sewe J, Industrial Westes Consulting Engineer Civil Engineers, Planners, and Surveyers Consulting Engineers 
Investigations, Reports, Advi Airports—Highweys—Sewege Dispose! 
fate faga creel chy Pemnce | is HSgedciowra/ ics: | Seca eker erating ec: | tye Ple, Hater, oe Way 
den’ 8 se erdems, Bulkheads, P' Piers, etion —Chty Planning—Municipel Engi- * “Mechanical & Eleetrical 
eeports. Bridge Decks, Bank Vaults. neering—All oe Ee of Surveys Reports—Desi Supervision 
Scranton, Pe. Pittsburgh, Pe. | 1346 Connecticut 778 Osage Rosd — eS a Surveys— Valuations 
ren Medellin "Colombia, S.A. Washington 6, D.C. Pittsburgh 16, Pe. | Jackson, Miss. , Pa. HOUSTON — VICTORIA 




















Read Pi | | WASHINGTON SQUARE ae 


APPLIED | 


MECHANICS 
REVIEWS 


For its expert appraisal of world litera- 
ture in applied mechanics and related 


gi ing sciences. 





To critically survey the important 
literature contained in 525 engineer- 
ing and scientific journals, in new 
books, and in reports of research 
agencies of 28 countries. 


For keeping abreast of significant ad- 
vances throughout the whole field 
with a minimum of time. 


See for yourself how easy it is to 
follow major developments with 
the aid of APPLIED MECHANICS 
REVIEWS by reading the next 
seven issues. Arrange to send 


TRAVEL SERVICE 


(Established 1922) 


307 Avenue of the Americas 
New York 14, N. Y. 





V. A. Di Lucia, Director 
Oregon 5-0525 


Official Representative of all 


Air and Steamship Lines 


SELECTED BOOKS FOR CIVIL ENGI- 
NEERS WRITTEN IN ENGLISH AND 
PUBLISHED IN EUROPE 


FOR ORDERING USE COUPON BELOW 


MENAT TRADING CORPORATION 
565 West 139th Street, New York 31,.N. Y. 


Please order for me as indicated. 


ke 


CYLINDRICAL SHELLS V. | (Elementary 
Theory and design)—Lundgren (Denmark) 360 
p., 1951—$5.70 


. PRACTICAL PROBLEMS IN SOIL MéE- 
CHANICS—By Reynolds (Engiend) 205 p., 
1948—$3.50 


. COMPETITIVE DESIGN OF STEEL STRUC 
ay By Russell (England) 447 p., 1950 
5.50 


THE STRUCTURAL ANALYSIS OF THE 
DOME OF DISCOVERY—By Lazarides (Eng- 
land) 72 p., 1952-—$3.90 


STRUCTURAL THEORY AND DESIGN—By 
Young (England) Vol. | and II, 300 p. each, 
1951—-$3.80 each 


. FURTHER PROBLEMS IN THE THEORY AND 








DESIGN OF STRUCTURES—By Andrews 
(England)—Advanced Text-Book. 236 p., 
1936—$4.00 


Allow thirty-five days for shipment. 


for them today at a special in- 
troductory price of $4.50. 


AMERICAN SOCIETY OF 


Complete Travel Arrangements 


MECHANICAL ENGINEERS rae rol ronan || sens 
. = = a, = Verk 6 PTYTTTTTTITITITTTITTITTTT Titi tt 
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Gee ee ES cs ct te wt tee ee 8 75 
Alert Pipe Supply Co.,inc. 2 2 2 ee tt tht tt tw SS 
Allied Structural Steel Companies. . . . . . «ss us 13 
Allis-Chaimers Manufacturing Company. . . ..... « 83 
American Bitumuls and Asphalt Company... .... « 17 
American Concrete Pipe Association . . . . . «ss ss 20 
American Steel & Wire Division. . . . 2. 6 ee ew ee 1 
Jack Ammann . . see eee aenees 93 
Angelina Hardwood Sales Co. Soeeceevnveescce Oe 
Arkwright Finishing Company. . . . . . . 6 se eee 90 
Barber-Greene Company ......... + + + 3rd cover 


Bethlehem Steel Company . . 6 
Bludworth-Marine, Div. of National- Simplex: Bludworth, ins. 105 


Boeing Airplane Company... . . ° .* 97 
Se ee a ee ee a a ee 21 
Brown & Brown, Incorporated. . . .......+ ++. 108 
Cast Iron Pipe Research Association . . . . ... .14 and 15 
Caterpillar Tractor Co. ‘ cece enan wee 6 
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Chicago Bridge & Iron Company eee on eee ee 24 
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Concrete Reinforcing Steel Institute. . . . 2... 2 wae 71 
Drilled-in Caisson Corporation .. . ... «1. +s «ss 106 





RUGGED COUNTRY 





116 





. 





Whether you're surveying rough terrain or gentle om, 
— op S Se Se ae ee ea rs are rugged and 
enough to withstand severe shocks and vibrations. This 
security is yours with W&T Sensitive Altimeters. 
Consider particularly the W&T Sensitive Altimeter Type FA-181 
— an instrument in which construction and precision meet the 
exacting requirements of military service. The T Type FA-181 is 
aluminum cased and has a latched metal lid for protection under 












with sensitivity of one part in 8000. A d (with a diti 
indicator) is included to absorb moisture which may enter the case. 
The Altimeter is compensated for temperature changes and read- 
ings do not require correction 
Impertont features of the FA-18! os well os other WAT Altimeters include: 
ay Gants PEM =No adjustment or setting is required. 
There is no lag 
Cumeanon =Scales are individually drawn for each mecha- 
nism and require no correction. 
omar §=—s The mechaniam is simple and is shock-proof 
mounted within the instrument case 
mmommat WA&T Altimeters rival the accuracy of the finest 
seereaeay anes and performance stated in 
the specifications is guaranteed 
An altimetry mara! is furnished with every W&T Altimeter. 
Also available is the W&T Palmer Altirule, a graphic computer 
for calculating elevations of field stations without computation 
when using the Two Base Method of Precise Altimetry 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CLACTON At MECHANESS AND PRECION WeST@UmtneTS 
Better Ne % Mew bereey + Represented = Prmcypal Cimes 























General Electric Co. 
W. & L. E. Gurley 


Hardinge Co., Inc. 
A. C. Horn Company Inc.. 
Hyster Company . 


Imperial Pencil Tracing Cloth . 
International Geophysics Inc. . 
International Harvester Company . 
irving Subway Grating Co., Inc. . 


Kalman Floor Compony . 
Keuffel & Esser Co... . 
Koppers Company, Inc. . 


Laclede Steel Company. . . 
Layne & Bowler, Incorporated 
Lefax 

Leupold & Stevens instremente, lec: 
Lockheed Aircraft Corporation 
Lock Joint Pipe Company 

Lone Stor Cement Corporation 


MacArthur Concrete Pile Corp. . 
Menat Trading Company 
Moretrench Corporation . 


National Clay Pipe Manufacturers, Inc. . 


The Permutit Company. . . 
Phoenix Bridge Co. . 
Pressure Concrete Compeny 


Raymond Concrete Pile Co.. 


Servicised Products Corporation. 
Simplex Valve and Meter Company . 
S. Morgan Smith Company. ° 
Spencer, White & Prentis, Inc.. 
Sprague & Henwood, Inc. . 

John W. Stang Corporation 


Tennessee Coal Iron and Railroad Company. 


Timber Structures, Inc. . 


U. S. Pipe & Foundry ees 
U. S. Steel Company . ote 
U. S. Steel Export Company . 


Viber Company . 


Wallace & Tiernan Products Inc.. 
Warren Foundry & Pipe Co. . 
David White Company . 


Henry Wild Surveying inctromont Supply Co.. 


Yuba Manufacturing Co.. 
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Barber- 
+ 


Greene 


MODEL 804 
Aerere 
Witeete 
cta 





for ALL maintenance 
and small paving jobs 


In the Mixall, Barber-Greene offers a unique and 
th effective combination of an efficient rotary drum 
e aggregate dryer with a proved B-G twin shaft 


In the face of ever heavier traffic loads, rising costs and heated pugmill mixer. It is rightly called the 
lack of funds greatly limit new construction and place an Mixall because of all] the things it can do... 
ever greater burden on maintenance programs in city, 

town, county and state. For this work even the best patch «+» Mix all quantities: from a single 300 Ib. batch up to 5 


is none too good. Yet until the advent of the new Mixall, 


; ; tons per hour of hot mix—or up to 10 tons per hour of 
an efficient and economical means of producing all types 


cold patch. 
Hf H : 27 
of hot high quality patch material has not been available. «+ « Mix in all locations: towed to the job by truck loaded 
with aggregate .. . fed directly from truck or from stock 


pile or pit. Can work in a single traffic lane. No set-up 
os Ej time required. 
IS «++ Mix in all weather: heated aggregate makes low at- 
A small, highly portable unit, capable of on-the-spot produc- es es ae Pees Ae 
tion of even the highest types of hot mixes comparable to 
those produced in Barber-Greene’s largest continuous hot 
mix plant—that is the Mixall. Its range of usefulness ex- 


tends throughout the field of road maintenance into small 


paving and resurfacing jobs, BARBER-GREENE COMPANY, AURORA, ILLINOIS, U.S.A. 


repair to prevent major failures. 
«+ «Mix all types: of bituminous materials including stabilized 
mixes—as well as low slump Portland cement mixes. 


Send me the descriptive 8-page bulletin on the Mixall. 
Name ccvceceees 


Barber-Greene as es 


PE? . 4s aise n wegen @ebiae dovwesrndasasesbhbnkeesenesaneeeeeeeaae 
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COLORADO I TURNER e°% wy 
| Kansas Io 
@ 


FROM THE CANADIAN BORDER TO 
THE GULF OF MEXICO...from the 
Rockies to Lake Michigan, the Ohio 
and Mississippi Rivers... this is the broad 


sweep of the Great Plains served by Lock Joint’s 
permanent pipe manufacturing plant at Turner, 
Kansas. Specializing in Lock Joint Prestressed 
Concrete Cylinder Pipe in diameters from 16” to 
48”, designed for any pressure common to water 
works practice, the Turner plant also answers de- 


mands for this type of pipe in the Great Lakes area. 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture 
and inatallation of Reinforced Concrete Preasure Pipe for Water Supply and 
Diatribution Maina 1¢ n diameter or larger. aa well as Concrete Pipes of all 


typea for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines. 


*eeeeeeeeeeeneeeeeeees 


Established 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C. 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. ¢ Kansas 
City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. * Wichita, Kan. 
Kenilworth, N. J. © Hartford, Conn. * Tucumcari, N. Mex. © Oklahoma City, 
Okla. * Tulsa. Okla. * Beloit, Wis. * Hato Rey, P. R. * Caracas, Venezuela 


Los" Gr the 
m GREAT PLAINS 
and beyond... 


..-LOCK JOINT CONCRETE 
PRESSURE PIPE is readily avail- 
able east of the Mississippi from the Com- 
pany’s three other permanent plants in 
Wharton, N. J.; Detroit, Mich., and Co- 
lumbia, S. C. Together these four strate- 
gically located plants are equipped to 
handle any contract, however large or 
small, and offer the ultimate in modern 
Concrete Pressure Pipe in a variety of 


standard diameters. 





